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FARM DEBT IN CANADA 


A.S. Brunst* 


INTRODUCTION 


The market value of farm capital in Canada was 
estimated at $57 billion in the 1976 Census of 
Agriculture, an increase of 137 percent from the 1971 
Census findings.’ Not surprisingly, the average value of 
agricultural debt outstanding has also shown a 
substantial increase during this period (1971-76), 
increasing from $4.5 to $8.5 billion, about 89 percent. 
Dividing the total debt outstanding in 1976 by the 
338,578 farms listed in the 1976 Census of Agriculture 
gives an average farm debt of $25,100. 


This paper, which presents statistics on agricultural debt 
outstanding by province to stimulate further research, 
begins with a detailed account of the methodological 
concepts used in building the series. The percentage 


*A_.S. Brunst is an economist with the Farm Income and Prices 
Section of the Agriculture Division of Statistics Canada, 
Ottawa. 


‘Throughout this paper, any estimates quoted from the 1971 or 
the 1976 Census of Agriculture refer to all farms or agricultural 
holdings of one acre or more with sales of agricultural products 
during the year 1970, or 1975 in the case of the 1976 Census, 
of $50.00 or more. 
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The average value of agricultural debt outstanding in 
Canada doubled from $4.2 billion in 1970 to $8.5 
billion in 1976. The percentage share provided by major 
lenders also changed during this period, especially that 
provided by chartered banks, which increased from 28.5 
percent in 1970 to 35.5 percent in 1976. The percentage 
distribution of the total debt by province has remained 
fairly constant. There has been a marked difference by 
province, however, in the rate of increase in the capital 
value of farmland and buildings over the period. 
Consequently, farm debt-investment ratios, as measured 
by the debt outstanding as a percent of the capital value 
of farm real estate, machinery and livestock have shown 
considerable variability at the provincial level during this 
period. 


share of farm debt by a grouping of the major lender 
sources, the percentage distribution of debt by province 
and farm debt-investment ratios are then discussed. 


METHODOLOGICAL CONCEPTS USED IN 
BUILDING THE DEBT SERIES 


The average annual values of agricultural debt 
outstanding by province and sources of major lenders for 
1970-76 are listed in Table 4. The use of “average 
annual” and “debt outstanding” together might appear 
incongruous, because debt outstanding generally refers 
to a specific point in time. There are three reasons for 
not following the accepted reporting practice. 


First, the debt series was developed as a by-product of 
the estimation of farm operating expenses for interest on 
indebtedness. The method used for estimating interest 
costs basically involved determining an average, annual 
debt-outstanding figure and applying an estimated, 
average weighted interest rate for each agricultural loan 
organization or source. 


Second, it was thought that the relationship between 
debt outstanding and farm operating expenses for 


] 


interest charges would be useful for research purposes. 
An example is the analysis of the average, weighted 
interest rate by province.” 


Finally, it is difficult to collect debt outstanding data for 
one specific date. The end of the fiscal year can vary 
from lender to lender, and in some cases, data on debt 
outstanding other than at the end of the fiscal year are 
not readily available. In addition, statistics on some 
sources of farm loans or credit come from multipurpose 
surveys such as the Agriculture Enumerative Survey 
(AES) of Statistics Canada, and it is unwise to use a 
reference date for debt questions that does not fall 
within the survey interview period because of memory 
bias problems. Given these complications in reaching a 
common reference date, the concomittant “arbitrary 
adjustments” that would in any event be required for 
some of the data if a specific date were used, and the 
fact that the data on certain loan sources, e.g., private 
individuals, are much less reliable than that from other 
sources, e.g., the Farm Credit Corporation (FCC), 
an “‘average annual” approach was preferred. Further- 
more, “average annual” implies something less precise, 
when referring to debt outstanding, than a value at a 
specific point in time. 


The method used in calculating the average annual value 
of outstanding debt varied according to lending 
organization or source and included some arbitrary 
assumptions. In the case of the category “Chartered 
Banks including Farm Improvement Loan Act (FILA) 
Loans’, the average of the outstanding debt at the end 
of each of the calendar year quarters was taken. In the 
category “Federal and Provincial Government Agencies” 
the FCC average outstanding debt, which accounted for 
the majority of the debt in this category through 
1970-76, was calculated in the same manner as that for 
chartered banks. The FCC and chartered banks, 
including FILA loans, together contributed more than 
50 percent of the total debt outstanding in each of the 
years 1970-76. For the remainder of the “‘Federal and 
Provincial Government Agencies” category and for the 


?The current estimates in the “interest on indebtedness” series 
that is a component of the “farm operating expense’’ series 
included in the publication Farm Net Income, Annual, 
Catalogue No. 21-202, are not reconcilable with the debt 
outstanding series presented here. Major revisions will be 
introduced to the interest series based on the work which 
produced these debt outstanding estimates as a by-product. It is 
expected that these revisions will be incorporated in the 1977 
Farm Net Income edition. Until such time as they are made, 
however, any analyses to determine average weighted interest 
rates by province or any other studies involving the relationship 
of these two series could prove misleading. 


tO 


“Credit Unions, Insurance, Trust and Loan Companies 


‘and Treasury Branches” category, other methods were 


used in cases for which quarterly data were not readily 
available. The most common method was to assume that 
the debt outstanding at the end of the fiscal year, 
usually March 31, was representative of the average debt 
during the calendar year in which the end of the year 
fell. 


The estimates for the “Private Individuals and Other” 
category are based on the findings of the 1975 AES. The 
reference date for the debt questions on the AES was 
July 1, 1975 and the data were assumed to be 
representative of the average value of debt outstanding 
during 1975. The 1975 estimates were then used as 
benchmark data to make estimates based on trend data 
back to 1970 and from then to the present. The AES 
was a multipurpose area frame probability survey with a 
sample size of about 8,000. The estimates for debt 
outstanding, however, should be used with considerable 
caution as the coefficients of variation, especially at the 
provincial level, were in several cases more than 20 
percent. 


An attempt was made to exclude loans to farmers for 
non-farm business purposes, i.e., personal use loans. 
Loans for household purposes, when identified, were 
excluded, and in the case of loans for cars, an arbitrary 
one half of the value of debt outstanding was included as 
a farm loan. Finally, no consideration was given to 
amounts outstanding due to late payment of property or 
income tax. 


DEBT DISTRIBUTION BY MAJOR LENDING 
SOURCE 


While agricultural debt outstanding in Canada increased 
100 percent between 1970 and 1976, outstanding debt 
from the chartered banks grew even more quickly, 149 
percent. Figures for the proportion of agricultural debt 
provided by each of the four lending source categories in 
Canada for 1970, 1973 and 1976 are in Table 1. The 
chartered banks’ share of total agricultural debt 
outstanding increased from 28.5 percent in 1970 to 35.5 
percent in 1976, while the share of federal and 
provincial government agencies decreased from 40 to 
34.4 percent. Together these two sources (banks and 
governments) have continued to provide about 70 
percent of all agricultural loans. 


The rapid increase in the value of farm loans by 


chartered banks, shown by the outstanding debt increase 
from $1,212 million in 1970 to $3,023 million in 1976, 
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TABLE 1. PERCENT SHARE OF AGRICULTURAL DEBT 
OUTSTANDING BY MAJOR LENDER SOURCES IN CANADA 


Source 1970 1973 1976 
Chartered banks, including 

FILA loans 28.5 34.4 35.5 
Federal and provincial 

government agencies 40.4 35.5 34.4 


Credit unions, insurance, 

trust and loan companies 

and treasury branches 6.2 9.4 9.2 
Private individuals and others? 249 20.7 20.9 


4lncludes supply companies, finance companies, dealers, stores 
and other unclassified credit sources. 


TABLE 2. PERCENT DISTRIBUTION OF AGRICULTURAL 
DEBT BY PROVINCE 


Province 1970 1973 1976 
Prince Edward Island 0.8 OF7 0.6 
Nova Scotia 0.9 1.0 0.9 
New Brunswick 1.0 0.9 0.9 
Quebec 12.6 11.6 11.8 
Ontario 27.4 27.0 26.9 
Manitoba 8.7 8.9 8.6 
Saskatchewan 19.5 20.0 20.1 
Alberta PA des 22.6 PLN) 


British Columbia 7.6 Us 8.0 


was directly related to revisions to the 1967 Bank Act. 
The removal of loan interest rate ceilings and the 
provisions which allowed chartered banks to enter the 
field of first mortgage security made agricultural loans 
much more appealing to the banks. The trend to 
line-of-credit financing, which tends to encourage 
farmers to consolidate their financing, has also been 
responsible for the increased share of total outstanding 
debt by the banks in recent years. Chartered banks will 
likely play an even more important role in farm lending 
as a result of this trend and the anticipated growth in 
their computerized farm-accounting services. 


DEBT DISTRIBUTION BY PROVINCE 


Agricultural debt outstanding in Canada increased 100 
percent between 1970-1976. Despite some provincial 
variation in the growth rate of debt, however, the 
distribution of total agricultural debt outstanding by 
province remained remarkably constant during this 
period. Table 2 shows that excepting Alberta, which had 
a 1.l-percent change between 1970 and 1973, no 
province gained or lost more than a 1-percent share of 
total outstanding debt. Furthermore, the distribution of 
outstanding debt by province for each of the major 
lending source categories also stayed fairly constant. 


TABLE 3. RATIO OF FARM DEBT AS A PERCENT OF FARM INVESTMENT, BY PROVINCE 


1971 

Farm 

Invest- Farm 
Province ment@ Debtb 

—mil. $ — 

Prince Edward Island 161.9 34.8 
Nova Scotia 206.1 43.4 
New Brunswick U7 42.7 
Quebec 2,200.3 551.1 
Ontario 6,897.5 1,225.4 
Manitoba 2,055.6 396.4 
Saskatchewan 5,492.1 879.5 
Alberta 5,242.1 982.5 
British Columbia 1,606.9 Souee 
Canada 24,035.7 4,493.1 
United States@ 273,030 54,484 


1976 
Farm Farm 
Debt- Debt- 
Invest- Farm Invest- 
ment Invest- Farm ment 
Ratio ment@ Debt® Ratio 
— %— — mil. $ — —% — 
21:5 326.5 Be) 16.1 
21.1 446.8 75.1 16.8 
24.7 347.8 72.5 20.8 
25.0 4,196.5 1,001.8 23.9 
UW 7/as" 16,973.1 2,298.5 13.5 
19.3 4,534.8 730.3 16.1 
16.0 12,706.7 1, 72.6 13:5 
18.7 13,861.6 1,896.5 (ley 
PaA\ Ae) 3,589.8 678.4 18.9 
18.7 56,983.6 8,518.2 14.9 
19.9 517,756 90,640 17.5 


alnvestment, as of June 1, in farm real estate, machinery and livestock based on Census of Agriculture data for agricultural holdings 
of one acre or more with sales of agricultural products during the reference year of $50 or more. 


DAverage value of farm debt outstanding. 
CExcludes Newfoundland, Yukon and Northwest Territories. 


dFigures refer to January 1 for investment in farm real estate, machinery and livestock. 


Source: Agricultural Finance Databook, annual series, September 1976, Division of Research and Statistics, Board of 
Governors of the Federal Reserve System, Washington, D.C. 
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TABLE 5. CAPITAL VALUE OF FARM REAL ESTATE, MACHINERY AND LIVESTOCK ($ ’ 000) 


a 


Livestock Total Capital Value 


Machinery and Equipment 


Land and Buildings 


Province 


% change 1971 1976 % change 1971 1976 % change 19714 1976 % change 


1976 


1971 


326,481 101.7 


161,894 
206,085 
UA 
2,200,284 
6,897 ,524 
2,055 ,619 


53.9 
44.7 


33,106 
49,131 


21,511 
33,963 
25,980 


450,708 


96.4 


75,181 
76,669 
80,632 
862,673 
1,940,182 


38 ,273 
39,868 
40,600 
427 ,538 


890,037 


aise 
142.8 
118.0 
105.6 
166.7 
133.4 
140.4 
201.0 


218,194 


102,090 
132,233 
106,607 


(SPA SP: 


Prince Edward Island 


Nova Scotia 


116.8 
100.8 


446,833 
347,795 
4,196,475 
16,973,113 


S2ts 


321,033 
232,356 
2,717,656 
13,822,338 
3,208 ,064 


34.0 


34,807 
616,146 
1,210,593 


98.6 
101.8 


New Brunswick 


Quebec 


90.7 
146.1 
120.6 
131.4 


36.7 


47.0 


823,702 


118.0 
133.2 
150.9 
143.2 
112.4 
echt hs 


5,183,419 
1,374,239 
3,868 ,089 
3,530,252 
1,293,261 
16,911,982 


Ontario 


4,534,786 
12,706,676 
13,861,645 


36.0 


366,986 
833,700 
1,124,064 


269,781 


959,736 
ANS) SPAS, 
2,110,053 


411,471 
1,026,494 


Manitoba 


5,492,079 
5 242,097 
1,606,924 
24,035,718 


39.6 


597,262 
844,161 


9,297,757 
10,627,528 


Saskatchewan 


Alberta 


164.4 
123.4 
137.1 


Bone 


867,446 


3,589 842 
56,983,646 


Zies 


191,754 
4,460,287 


150,429 
3,217,497 


346,525 
9,026,870 


163,173 
3,904,900 


136.0 
S722 


3,051,563 
43,496,489 


British Columbia 


CanadaP 


38.6 


4Totals may not add across due to rounding. 


bDExcludes Newfoundland, Yukon, and Northwest Territories. 


Source: 1976 Census of Agriculture for farms or agricultural holdings one acre or more with sales of agricultural products during the year 1975 (or 1970 in case of 1971 figures) of 


$50.00 or more. 


FARM DEBT-INVESTMENT RATIO BY 
PROVINCE 


The ratio of debt to investment gives an indication of 


the financial health of an enterprise or industry. While 
the ability to repay loans from anticipated cash flow 
would generally be judged the most important factor in 
evaluating loan applications or reviewing loans 
outstanding, the debt-investment ratio is also a useful 
factor to consider, especially in the event where the 
financial situation deteriorates to the point where assets 
have to be liquidated to meet debt payments. Certainly 
in these situations the lower the debt-investment ratio 
the greater the loan security. 


Canadian farm debt as a percent of investment — taken 
as the market value of farm real estate, machinery and 
livestock — decreased from 18.7 percent in 1971 to 14.9 
percent in 1976 (Table 3). These debt-investment ratios 
compare favorably with most non-farm businesses and 
also with U.S. farm debt-investment ratios. All provinces 
had reductions in the farm debt-investment ratios; the 
greatest was in Ontario, where the ratio went from 17.8 
percent in 1971 to 13.5 percent in 1976. Quebec, which 
had the highest ratio in 1971 of 25 percent, continued 
to have the highest in 1976 with 23.9 percent, and had 
the smallest decrease of all the provinces. 


Farm debt-investment ratios declined because the 
market value of farmland and buildings, machinery and 
livestock increased at a greater rate, 137 percent, than 
farm debt which increased 89 percent during 1971-76. 
In Quebec, the market value increased at the slowest 
rate, 91 percent, of all provinces during this period; this 
probably explains why Quebec also showed the smallest 
decrease in debt-investment ratio. 


The capital value of farm real estate, machinery and 
livestock, by province, for 1971 and 1976 and the 
percent increase for each component between the two 
years are in Table 5. Although there were additions to 
the capital stock of farm assets during these years, by far 
the largest part of the 137-percent increase in capital 
value was due to asset appreciation. The farm real estate 
component, which in 1976 accounted for more than 75 
percent of total capital value, increased more rapidly, 
157 percent, than the machinery and_ livestock 
components. 


The farm real estate component is composed of the 
market value of farmland and buildings. Farm building 
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replacement costs increased 72 percent during 1971-76.° 
This fact combined with the generally accepted belief 
that the market value of farm buildings increased at a 
lesser rate than the farmland market value between 1971 
and 1976 suggests that building appreciation was the 
major factor in the market value increase of farm 
buildings. 


Data from the 1976 Census of Agriculture show that 
between 1971 and 1976 total farmland decreased 0.4 of 
1 percent and improved land (includes cropland, pasture, 
summer fallow and other) increased 1 percent. Hence 
the market value increase of farmland during this period 
was not due to increased acreages or to any great extent, 
fundamental quality changes. Quality changes due to 
improved drainage, irrigation and cultivation practices, 
etc., have certainly occurred; but these improvements 
would have contributed only a modest proportion of the 
increase in land values. 


It is clear, therefore, that the main cause for the market 
value increase of farm real estate was asset appreciation. 
From this it can also be concluded that an important 
reason for the decline in farm debt-investment ratios 
between 1971 and 1976 was the appreciation of farm 
real estate. 


CONCLUSIONS 


Canadian chartered banks increased their share of total 
farm debt outstanding from 28.5 percent in 1970 to 
35.5 percent in 1976, and this trend will likely continue 
for some time. 


The average value of agricultural debt outstanding 
increased a substantial 89 percent during 1971-76. Over 
the same period, however, there was an even more 
important appreciation in the value of farm real estate. 
Consequently, farm debt-investment ratios declined to 


3 Statistics Canada, Farm Input Price Index, Catalogue No. 


62-004, quarterly. 
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14.9 percent in 1976, which indicates that farm loans, 
when taken as a whole, are well secured in Canada. It 
would be interesting, however, to have a breakdown of 
debt-investment ratios based on the number of years 
operators have been farming. For example, the ratios for 
full-time farmers who were in business less than five 
years would provide a good insight on the degree of 
financing necessary for beginning farmers. 


Other areas that might warrant study include a 
breakdown of debt outstanding between that secured by 
real estate mortgages or agreements for sale and all other 
debt outstanding, and an analysis of averaged weighted 
provincial interest rates for each of these two categories. 
Further research into farm  debt-investment or 
debt-equity ratios would also be useful, especially with 
regard to comparisons with other sectors. In doing this, 
it might be best to adopt the method used by Dr. R.S. 
Rust to account for other investments, e.g., cash, bonds, 
household furnishings, etc.* This approach assumes that 
farm real estate, machinery and livestock account for 90 
percent of total farm investment and that other 
investments constitute the remaining 10 percent. 


The distribution by province of total agricultural debt 
remained remarkably constant during 1970-76. Given 
the provincial variability in increases in market value of 
farm assets during this period, there does not appear to 
be a strong relationship between these variables. Perhaps 
Studies to investigate the relationship between debt 
outstanding and farm net incomes, cash receipts, other 
variables or combinations might establish meaningful 
relationships. It is also possible, however, that this 
phenomenon is partly due to lending policies in some 
cases aimed at keeping provincial distribution of debt 
outstanding at fairly constant levels. 


Finally, these statistics of average value of agricultural 
debt outstanding provide a key component, previously 
missing, in the establishment of the rudimentary 
provincial ‘“‘balance sheet” of the farming sector. 


4 Rust, R.S., “Farm Finance’’, Canadian Farm Economics, Vol. 
11, No. 6, 1976. 


BUSINESS ORGANIZATION AND GROWTH PATTERNS 
OF FARMS IN SASKATCHEWAN 


L.M. Johnson* 


INTRODUCTION 


A family-controlled farm is similar to any other business 
in which an individual or several members of a family 
own a part or all of the assets and make the daily 
business decisions. Unlike the industrial-type business 
organization in which management is hired by 
stockholders, however, farm businesses are closely held; 
ownership and management are not separated and labor 
is mostly family-supplied. 


Over the past few years there has been a trend towards 
fewer but larger farms. This has encouraged wide-scale 
mechanization. Larger and more sophisticated machines 
have increased capital requirements, decreased labor 
inputs but provided for a more efficient farm operation. 
Changes in farm size could be associated with shifts in 
tenure as well as in the farm organization. These shifts 
could likely have policy implications for agencies 
involved in farm credit, land banks, farm management 
and extension services, price support programs, 
production quotas and agri-business. The eventual 
policies adopted might act as barriers to this adjustment 
or could accelerate the process depending on the desired 
direction of this change. 


*L.M. Johnson is an economist with the Prairie Regional Office, 
Policy and Economics Branch, Agriculture Canada, Regina, 
Saskatchewan. 
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This paper uses data from a personal questionnaire study 
to describe the nature and characteristics of 59 
Saskatchewan farms. Information was obtained about 
farm business organizations and operators, farm growth 
patterns, operators’ plans, off-farm work, other business 
interests and some buying practices. The author believes 
that this information might be useful to people 
concerned with farm structure and the adjustment 
process. 


This paper describes the nature and characteristics of 
sample farms and their operators in a specified area of 
Saskatchewan. The data, which may provide more 
information with respect to the farm adjustment 
process, describe: 


1. the nature of the farm business organization and 
operators in this area, 


2. the growth patterns of farms and the future plans of 
the operators, 


3. the farm debt structure and 


4. the purchasing strategies of these farm operators. 
Data Source and Study Area 


The data were collected in a 1975 survey of 59 farms in 
census divisions 12 and 13 of west-central Saskatchewan. 
The sample was divided into three groups (Table 1); the 
large farms had 1,600 or more acres, medium farms 
between 760 and 1,599 and small farms 759 or less. 
Total acreage of all farms ranged from about 600 to 
4,500 acres. 


Through a personal questionnaire survey, information 
was obtained about farm business organizations and 
operators, farm growth patterns, operators’ plans, 
off-farm work, other business interests and some buying 
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practices. A previous study, which presented budgets for 
these farms, indicated total resource requirements, 
production expenses, gross receipts, net returns and 
after-tax rates of return on equity for each size of 
operation.’ 


TABLE 1. 1975 SAMPLE FARMERS FARMING PRIOR TO 
1951, IN 1960, IN 1970 AND IN 1975 BY SIZE-CLASS IN 
1975 


Farm Size in 1975 


Total 
Year Small Medium Large Farms 
— number — 
Prior to 1951 6 8 7 21 
1960 10 14 15 39 
1970 15 19 20 54 
1975 19 20 20 59 


Source: Survey data. 


In the section “Farm Growth and Tenure Patterns” of 
this paper, the farmers’ memories in 1975 had to be 
relied upon to give data on changes on their farms as far 
back as 1951. Some readers may suggest it might be 
difficult to recall changes that far in the past. It is felt, 
however, that for major changes such as land acquisition 
the farmer’s memory is quite accurate. 


THE BUSINESS ORGANIZATION AND THE 
OPERATOR 


Family businesses can be organized in three different 
ways. With sole proprietorship, the most common, an 
individual or a married couple is responsible for 
operating the business. Data in Table 2 show that all 
small farms were sole proprietorships, compared with 90 
percent of the medium and 70 percent of the large. 
Eighty-six percent, i.e., 51 of the 59 sample farms, were 
sole proprietorships. The Census of Agriculture shows 90 
percent of the farms in the study area as individual or 
family farms. 


The partnership is the second most common form of 
organization for farm businesses. Five percent of the 
medium farms and 20 percent of the large or 9 percent 
of all farms were so organized. The 1976 Census of 
Agriculture indicates that 4 percent of the farms in the 
area involved partnerships. The partnership typically 
comprised a father and one or more sons, daughters, 
brothers or other close relatives. Each member 


1) M. Johnson, Canadian Farm Economics, Vol. 12, No. 3, 
June 1977. 


CANADIAN FARM ECONOMICS Vol. 13 No. 1 


contributed part of the capital, shared in the labor and 
management as well as earnings or losses in proportion 
to their contribution. 


The third form of business organization is the 
corporation, which has a legal entity apart from its 
shareholders. Because of its separate legal identity, it can 
conduct business in the name of the firm. In a 
corporation, shareholders have limited liability, shares 
may be transferred, and it continues to exist even 
though one or more of the shareholders may die. 
Furthermore, the tax laws that apply to corporations 
differ from those that apply to sole proprietorships or 
partnerships. Only 5 percent of the medium and 10 
percent of the large farms or 5 percent of all study farms 
were incorporated. The 1976 Census of Agriculture 
shows that 6 percent of the farms in the area were 
legally constituted companies. 


Five percent of the small farms, 5 percent of the 
medium and 15 percent of the large had business 
interests other than farming (Table 2). These included an 
electrical shop, a hardware distributorship, a machinery 


TABLE 2. BUSINESS ORGANIZATION AND PERSONAL 
INFORMATION ABOUT THE OPERATOR BY FARM SIZE, 
1975 


Farm Size 
Item Small Medium Large 
— percent — 
Types of Operation 
Sole proprietorship 100 90 70 
Partnership ~ 5 20 
Corporation = 5 10 
Operators with Other Business Interests 5 5 15 
Operators with Off-farm work 11 10 20 
Operators’ Personal Data 
Age groups — under 25 5 — — 
25-34 32 25 20 
35-44 21 30 35 
45-54 16 35 40 
over 54 26 10 5 
Years of education — under 9 ST 10 20 
9-11 32 15 25 
12 26 65 45 
university 5 10 10 
Years on this farm — under 5 16 5 — 
5-10 21 15 5 
11-20 21 30 50 
21-30 32 35 30 
over 30 10 15 15 
Place of residence — on farm 63 60 90 
in town 37 30 10 
both — 10 _ 


Source: Survey data. 


dealership, a hairdressing shop and an apartment block. 
Eight of the 59 sample farms (14 percent) had off-farm 
work, which included telephone repairing, school busing, 
trapping, clerking and working in a bank. 


Two each of the small- and medium-size operators had 
off-farm work with average earnings of $1,965 and 
$1,675. Four of the large operators did off-farm work, 
each earning an average of $3,025. 


Data in Table 2 also give some personal information 
about the farm operator by farm size. Thirty-seven 
percent of the small-farm operators were under 35 years 
of age compared with 25 and 20 percent for the medium 
and large farms. Twenty-six percent of the small-farm 
operators were over 54 years, compared with only 10 
percent of the medium and 5 percent of the large. 
Sixty-five percent of the medium-farm operators and 75 
percent of the large were middle-aged (35-54 years); 
most of the small-farm operators, 63 percent, were 
either under 35 or over 54. 


The small-farm operators generally had fewer years of 
education than larger-farm operators. For instance, only 
31 percent of all small-farm operators had 12 or more 
years of formal education compared with 75 percent and 
55 percent for the medium- and large-farm operators. 


For the small-, medium- and large-farm operators under 
35 years of age, 71 percent, 100 percent and 75 percent 
had 12 or more years of formal education. Of the 
small-farm operators between 35 and 54 years, only 14 
percent had 12 or more years of formal education, 
compared with 62 percent and 53 percent of the 
medium- and large-farm operators. All of the small and 
large operators of 55 years or more had less than grade 
12, but the medium-size operators in this age category 
had completed their twelfth grade. 


Nearly 40 percent of the small operators had spent 10 
years or less on their farms, compared with 20 percent 
of those on medium farms and only 5 percent of those 
on the large farms. Between 40 and 50 percent of all 
farm operators had farmed 21 years or more. Average 
time on the farm was 17 years, 20 years and 21 years for 
the small, medium and large operators. 


About 60 percent of the small and medium operators 
lived on their farms all year in contrast to 90 percent of 
the large operators. Other operators lived either in town 
or spent parts of the year in both town and farm 
residences. Operators living in town were mostly 
younger or older, those with off-farm work and those 


10 


with another business interest. Census data for 1976 
show 22 percent of farmers not residing on the farm, 


whereas this study found the figure to be 25 percent. 


FARM GROWTH AND TENURE PATTERNS 


The 59 operators were questioned about past growth 
rates of their farming operations. Growth was measured 
by acreage increases in 1951-60, 1961-70 and 1971-75. 
Data in Table 3 indicate no distinct pattern in farm 
growth over successive periods by farm size. Rates in 
each growth period varied widely. For the farmers 
Operating during the 1951-60 period, for example, the 
percentage increase in size was 14, 28 and 69 percent on 
the small, medium and large farms; in the 1961-70 
period, small farms grew 48 percent, medium 40 percent 
and large 62 percent. Growth rates during each 
successive period apply to the size grouping of farms in 
1975, irrespective of farm size during the period in 
question. 


For operators who began farming before 1951 the 
percentage acreage increase between 1951 and 1975 was 
79 percent for small farms, 130 for medium and 266 for 
large. Operators in these same size groups who started 
farming in the 1951-60 period increased their acreages 
by 58, 91 and 176 percent between 1961 and 1975. And 
the operators who began in 1961-70 increased their 
acreages by 17, 38 and 63 percent between 1971 and 
1975. Hence, large farms grew at a considerably faster 
rate than the medium- and small-size farms. 


During each successive period the average farm size 
generally increased through acreage expansion on the 
established farms and additions of new farms. The 
initial farm size of beginning farmers also increased with 
each successive period. 


About one third of the operators in each size group 
farmed before 1951. At that time, the six small farms 
averaged 413 acres, the eight medium farms 715 acres 
and the 7 large farms 685 acres. By 1975, the 20 large 
farms had expanded to 2,640 acres, a 285-percent 
increase; the 20 medium farms to 1,549 acres, a 
117-percent increase; and the 19 small to 720 acres, a 
74-percent increase. The percentage increases in acreage 
during the 1971-75 period for all medium and large 
farms were 21 and 40 percent, considerably higher than 
the 3-percent increase on small farms. 


It is difficult to explain the differences in the rates of 
farm growth or the time period of growth from the 
available information. There are several possible factors 
that could be responsible. 
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1. Relatively favorable grain prices and resultant higher 
incomes during the 1970-75 period probably enabled 
the operators of medium and large farms to expand 
acreages more than the operators of small farms. 
Because of higher grain prices, land values increased 
and the operators of the larger farms with their 
higher incomes and easier access to credit were able 
to outbid the small-farm operators as land came up 
for sale. Between 1970 and 1975, small farms 
increased only 20 acres, whereas medium farms 
increased 272 acres and large farms 755 acres. 


2. More small-farm operators began to farm later than 
the operators of larger farms. Nine small-farm 
operators started farming after 1961, compared with 
six medium and five large. The small operators had 
farmed for an average of 17 years, compared with 20 
and 21 years for the medium and large. This allowed 
the latter groups a little more time to expand their 
operations. 


3. Large-farm operators had more education than 
small-farm operators. This may have improved their 
capability to manage larger farm operations. Such 
capability, however, is not measurable. 


4. The operator’s age may have been a factor in farm 
expansion. Twenty-six percent of the small operators 
were over 55, compared with 10 percent of the 
medium and 5 percent of the large. Farmers in this 
older age group were probably thinking of retirement 
and not interested in enlarging their farms. 


5. More of the larger farms were partnerships or 
corporations. They would have available more labor 
and managerial capacity than small farms, as well as 
easier access to farm credit — factors that generally 
favor farm expansion. 


Other external factors such as general economic 
conditions, farm input and product prices, grain quotas 
or even the weather might have influenced the study 
farms’ growth patterns. 


Between 1951 and 1975, no important change in land 
tenure occurred on the small farms. At the beginning and 
end of the period, small-farm operators owned about 85 
percent of the land and rented 15 percent.’ 
Considerable tenure differences, however, were noted in 
the other two size groups. In 1951, medium-farm 
operators owned only 44 percent of the land and rented 
56 percent. By 1975, they owned 70 percent and rented 


2 5 
Owned land includes land acquired through purchase as well as 
gifts and inheritances. 
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30 percent. Large-farm operators owned all their land in 
1951, but in 1975 owned 76 percent and rented the 
remaining 24 percent. For all survey farms, 75 percent 
of the land operated was owned and 25 percent rented. 
Census information for 1976 shows 70 percent of land 
in the study area as owned and. 30 percent rented. 


Eighty-seven percent of the land on small farms was 
owned in 1951, 57 percent being acquired through 
purchase and 43 percent by gift or inheritance. In 1975, 
86 percent of the land was owned, 77 percent being 
purchased and 23 percent either gifted or inherited. On 
medium farms, 44 percent of the land was owned in 
1951, 75 percent being acquired by purchase and 25 
percent gifted or inherited. Seventy percent was owned 
in 1975, 79 percent being purchased and 21 percent 
gifted or inherited. All the land on large farms was 
owned in 1951, 87 percent being purchased and 13 
percent gifted or inherited. By 1975, however, owned 
land accounted for only 76 percent of the total, 81 
percent being purchased and 19 percent gifted or 
inherited. 


Of the 59 operators, 22 or 37 percent indicated that 
they wished to continue expanding their operations. The 
proportion was much higher on the small farms, 68 
percent, compared with 35 percent for medium and only 
10 percent for large. Six of the 19 small operators, 32 
percent, said they had no plans for further expansion 
and four had plans for retirement. Twelve of the 20 
medium-farm operators, 60 percent, said that their farms 
would stay the same size and one wished to reduce his 
acreage. Five of the medium-farm operators, 25 percent, 
indicated retirement plans. Eighteen of the 20 large 
operators, 90 percent, had no plans for further 
expansion and three of them indicated plans for 
retirement. Most of the farmers thinking of retirement 
had sons who would join the operation and eventually 
take over. 


Operators wishing to expand named several factors 
which might affect their growth plans, including credit 
availability and interest rates, grain prices, labor supply, 
land availability, land prices and government policies and 
programs. 


DEBT STRUCTURE 


Data on farm debt are shown in Table 4. Of the 59 
operators visited, 33 or 56 percent reported some 
medium- or long-term debt or both. Long-term loans 
were mostly for 20 years or more, while the 
medium-term were for one to 10 years. The Farm 
Credit Corporation financed most of the long-term 
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TABLE 4. DEBT BY FARM SIZE, 1975 


Percent Average Debt 
of Farms Farms All 
Type of Debt with Debt with Debt Farms 
— dollars per farm — 
Small Farms 
Long-term 58 27,667 16,018 
Medium-term 37 9,843 3,626 
Medium Farms 
Long-term 50 31,425 15) 72 
Medium-term 25 11,485 2,871 
Large Farms 
Long-term 35 34,429 12,050 
Medium-term 25 14,100 3,525 


Source: Survey data. 


loans, which were nearly always land _ purchases. 
Medium-term loans were either bank or farm 
improvement loans usually for machinery. In some cases, 
a father had financed a son to buy both land and 
machinery. 


BUYING STRATEGIES 


It was felt that some differences might be found in the 
operator’s purchasing strategies by farm size. Data in 
Table 5 present some of the input-buying practices. 
Major purchased inputs on the study farms included 
machinery, fertilizers, herbicides, pesticides, seeds and 
petroleum products. The only inputs for which farmers 
said they shopped around before buying were fertilizer 
and machinery. Eleven of the 59 farmers interviewed, 19 
percent, compared prices for fertilizer and 35 of them, 
59 percent, for machinery. More of the small-farm 
operators investigated prices for these inputs than either 
medium-or large-farm operators. Small-farm operators 
visited an average of 1.8 fertilizer dealers and 4.6 
machinery dealers, while those with medium and large 
farms contacted 1.2 and 1.4 fertilizer dealers and 3.6 
machinery dealers each. 


Dealers in fertilizers, herbicides, pesticides, seeds and 
petroleum products were located, on the average, seven 
to 15 miles from the farmers’ headquarters, except the 


TABLE 5. BUYING STRATEGIES FOR DESIGNATED INPUTS BY FARM SIZE, 1975 


Inputs and Compared Prices 
Farm Size Yes No 
— percent — 
Fertilizer 
Small 32 68 
Medium 10 90 
Large 15 85 
Herbicides and Pesticides 
Small = 100 
Medium _ 100 
Large _ 100 
Seeds 
Small = 100 
Medium _ 100 
Large - 100 
Petroleum Products 
Small — 100 
Medium — 100 
Large _ 100 
Machinery 
Small 79 21 
Medium 40 60 
Large 60 40 


8This is the average distance one way. 
Source: Survey data. 


CANADIAN FARM ECONOMICS Vol. 13 No. 1 


Dealers Average Contract 

Visited Distance@ Yess No 

— No. — — miles — — percent — 
1.8 11 68 2 
te? 10 85 15 
1.4 15 90 10 
1.1 10 11 89 
1.2 11 35 65 
Anil 7 35 65 
1.0 12 — 100 
1.0 13 — 100 
ei 34 _ 100 
1.1 12 — 100 
We 9 — 100 
1.0 8 — 100 
48 30 _ 100 
3.6 39 5 95 
3.6 34 5 95 
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large-farm group which travelled an average of 34 miles 
for seed purchases. This group average was greatly 
affected by one large operator, a registered seed grower, 
who travelled 155 miles to buy seed. Farmers usually 
compared prices more and travelled farther for 
machinery, averaging a distance of 30 to 39 miles. 


The surveyed farmers were asked if they contracted 
when purchasing farm inputs. Forty-eight of the 59 
operators, 81 percent, contracted for fertilizer and 16 of 
them, 27 percent, for herbicides and pesticides. Only 
two operators, 3 percent, contracted for machinery 
(Table 5). More medium and large operators used 
purchase contracts than small operators, perhaps 
indicating that they had established their dealer 
contacts. No survey farmer used contract buying for 
either seeds or petroleum products. 


MACHINERY PURCHASES 


It was believed that purchasing practices and the lifetime 
of machines would be somewhat different according to 
farm size. The sample farm operators were therefore 
asked about purchases. of machinery and years of use 
(Table 6). Nearly half of the 59 operators said that their 
tractor or truck was new when they bought it. Sixty 
percent purchased new seed drills and over 70 percent 
bought new combines or tillage equipment. Other 
operators bought used equipment and some purchased 
both new and used. 


Farm size affected buying practices. More large-farm 
operators bought new equipment than medium- or 
small-farm operators. For example, 70 percent of the 
large-farm operators purchased new tractors, compared 
with 30 and 39 percent of the medium- and small-farm 
operators, and 85 percent bought combines new 
compared with 80 and SO percent of the medium- and 
small-farm operators. Trucks and other equipment had 
similar differences. Fifty percent of the large-farm 
operators purchased all equipment when new, compared 
with only 15 and 10 percent of the small- and 
medium-sized operators. 


More larger-farm operators said that they bought new 
equipment to get bigger machines, minimize down time 
or increase their capital cost allowance. The larger farms 
probably had less down time because their outlay for 
machinery repairs was about $2.00 per cultivated acre 
compared with about $2.50 on the small farms. This 
conclusion is based on the assumption that lower repair 
costs indicate less time lost in the field. 
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TABLE 6. PERCENT OF FARMERS BUYING NEW AND 
USED MACHINES AND YEARS OF MACHINERY USE BY 


FARM SIZE 
Farm Size 
Item Small Medium Large 
— percent — 

Tractors Purchased 

New 39 30 70 

Used 44 10 _ 

New and used Ut 60 30 
Combines Purchased 

New 50 80 85 

Used 28 15 10 

New and used 22 5 5 
Trucks Purchased 

New 37 45 65 

Used 26 20 — 

New and used 37 35 35 
Drills Purchased 

New 35 50 90 

Used 35 35 10 

New and used 30 15 — 
Tillage Equipment Purchased 

New 47 70 95 

Used 21 5 _ 

New and used 32 25 5 

— years of use — 

Tractors 

Range 8-18 6-20 6-16 

Average hd) 12.9 10.8 
Combines 

Range 5-15 6-15 5-15 

Average 11.5 9.9 8.0 
Trucks 

Range 9-15 6-20 5-15 

Average 11.8 11.0 9.6 
Drills 

Range 8-15 7-20 5-15 

Average lice 12.2 10.2 
Tillage Equipment 

Range 8-20 8-18 6-15 

Average 12.1 11.0 10.7 


Source: Survey Data. 


The 59 operators indicated that the useful lifespan of 
tractors was 11.7 years, combines 9.7, trucks 10.7, seed 
drills 11.0 and tillage equipment 11.4. The anticipated 
lifespan for tractors on large farms was 10.8 years, com- 
pared with 12.9 on the medium and 11.5 on the small. 
Combine life expectancy was 11.5, 9.9 and 8.0 years for 
the small, medium and large farms; trucks were kept 
11.8, 11.0 and 9.6 years. Larger-farm operators also 
expected fewer years of use from seed drills and tillage 
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equipment. Since large-scale farmers anticipated greater 
use of their equipment, they expected it to have a 
shorter lifetime. 


SUMMARY 


This personal questionnaire survey was designed to 
describe the characteristics of a sample of Saskatchewan 
farms for the information of people concerned with 
farm structure and the adjustment process. 


Eighty-six percent of all sample farms were sole 
proprietorships, 9 percent were partnerships and 5 
percent were incorporated. All small farms were sole 
proprietorships, compared with 90 and 70 percent for 
the medium and large farms. 


Eight percent of the operators had business interests 
other than farming and 14 percent did off-farm work. 


Small-farm operators generally had fewer years of formal 
education than larger-farm operators, had spent less time 
farming and more often lived in town. 


Between 1951 and 1975, large farms expanded their 
acreage 285 percent, medium farms 117 percent and 
small farms 74 percent. 


Medium and large farms have probably expanded more 
rapidly because the operators are somewhat younger, 
have higher incomes, more education, more experience, 
and more partnerships or incorporations. 


In 1951, small-, medium- and large-farm operators owned 
87, 44 and 100 percent of their land; in 1975, they 
owned 86, 70 and 76 percent. Between 1951 and 1975, 
therefore, the percentage of owned land remained about 
the same on the small farms, increased on the medium 
and decreased on the large. 


Sixty-three percent of the small farm operators reported 
some debt, compared with 55 and 50 percent of the 
medium and large operators. Debt for all small-farm 
operators averaged $19,644, somewhat higher than that 
of medium and large operators, whose average debts 
were $18,583 and $15,575. On the other hand, the data 
indicate that for those operators reporting debt, the 
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highest average amount was recorded on the large farms 
followed by medium and small farms. Debt, however, 
could not be considered high on these study farms. 


Of the five small-farm operators over 54 years of age 
only one reported debt. All of the seven small-farm 
operators under 35 years had debt that averaged 
$43,538. None of the medium-size and only one of the 
large-size operators over 54 years reported debt. Three 
of the five medium-size operators under 35 years had 
debt for an average of $21,920, whereas only one of the 
four large farmers in this age group reported debt. Hence 
it appears that credit agencies can and probably are 
directing their lending activities to the smaller and 
younger beginning farmers. 


Data obtained on short-term debt, less than one year, 
were not adequate to be used in this analysis. In many 
instances the farmers stated that some bills were 
outstanding for such items as fuel, fertilizer, weed spray 
or other inputs but did not know the amount. They did 
not seem to regard these small short-term bills as debt 
but as a business convenience. 


Sixty-eight percent of the small-farm operators planned 
to expand operations, compared with 35 percent of the 
medium and 10 percent of the large. 


The farmers named credit availability, interest rates, land 
and grain prices, labor supply, land availability and 
government policies and programs as factors that could 
affect future growth patterns. 


Average debt was $19,644 for small farms, $18,583 for 
medium and $15,575 for large. More of the younger and 
small-farm operators reported debt and their debts were 
higher. 


Farmers compared prices more and travelled farther for 
machinery than for any other crop input. More 
large-farm operators purchased new equipment than 
medium- or small-farm operators and half of the 
large-farm operators purchased all equipment new, 
compared with 15 and 10 percent for the small- and 
medium-size operators. 
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VARIATION IN CASH EXPENSES ON WESTERN 
GRAIN FARMS 


M.M. Sorboe* 


INTRODUCTION 


Agriculture in the Canadian west is geared to the produc- 
tion of cereal grain and oilseed crops in which wheat is 
predominant, and to livestock production in which beef 
plays a primary role. More than 80 percent of the 
approximately 34 million tonnes of grain (wheat, barley, 
oats, corn and rye) produced annually in Canada from 
1963 to 1976 were produced in the four western 
provinces. Wheat constituted more than half of the total 
cereal grain produced in Western Canada and Western 
Canada accounted for about 97 percent of all the wheat 
produced in the country. Production and exports vary 
each year, but about 75 percent of the wheat, 30 per- 
cent of the barley and 2 percent of the oats produced 
during the period 1963-74 were exported from Canada 
[1]. Rapeseed and flaxseed are also important in Western 
Canada’s crop production and export trade. 


Western grain producers compete in an international 
market which is characterized by substantial variation in 
prices and volumes of grain traded each year. Much of 
the variation is random and contributes to market un- 


*M.M. Sorboe is a research economist with the Prairie Regional 

Office, Policy and Economics Branch, Agriculture Canada, 
Regina, Saskatchewan. This article is based on an M.Sc. 
thesis prepared by the author under the direction of Dr. R.C. 
Nicholson, University of Saskatchewan, Saskatoon, August 
SH gh 
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The Western Grain Stabilization Program requires reli- 
able annual estimates of the eligible receipts and ex- 
penses related to the six specified crops in the designated 
wheat area. It is relatively easy to obtain reliable es- 
timates of cash receipts, but much more difficult to 
obtain reliable estimates of expenses. The author pre- 
sents the results of a study aimed at improving the reli- 
ability of expense estimates in the framework of the 
WGSA. 


certainty against which producers have limited means of 
protection. They are also exposed to significant uncer- 
tainty in production, as adverse planting and harvesting 
conditions have substantial effects on the volume of out- 
put and input costs. 


Production and income statistics for the major crop 
commodities in the Prairie Provinces for selected years 
illustrate the variability of income and cash flow facing 
western farmers [2]. Total cash receipts from major crop 
sales in the Prairies rose from $799 million in 1949 to 
$1,255 million in 1967 and then declined to $750 
million in 1970 (Table 1). 


The relatively tight world wheat supply-demand situa- 
tion which developed in the early 1970s subsequently 
caused prices to rise to unprecedented levels. This is 
reflected in the sharp increases in farm cash receipts of 
prairie grain producers in 1974 and 1975. More recently, 
with favorable yields and replenished stocks in the major 
grain producing countries, prices have decreased. This 
type of variation is likely to continue, providing that no 
artificial constraints are imposed. 


The main objective of the federal Western Grain Stabili- 
zation Act (WGSA) passed in January 1976 is to 
minimize the effect of the fluctuations in the total net 
cash flow to the western grain-producing sector. It does 
not remove the necessity for individual producer crop 
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insurance for protection against income loss due to crop 
failure. The plan allows for substitution among the six 
designated crops and should not interfere with the 
individual producer’s responsibility of making planting 
decisions in line with expected real market returns. 


TABLE 1. FARM CASH RECEIPTS FROM THE SALE OF 
MAJOR CROP COMMODITIES, PRAIRIE PROVINCES, 
SELECTED YEARS 


Year Wheat@ Oats Barley Oilseeds? Total 
— million dollars — 

Average 
1935-39 160 8 9 1.5 178.5 
1949 664 55 61 19 799 
1951 671 65 92 17 845 
1956 513 52 112 61 738 
1961 553 25 64 66 708 
1966 975 85 100 107 W217, 
1967 1,013 32 122 88 1,255 
1968 946 26 114 59 1,145 
1969 670 27 85 110 892 
1970 443 15 136 156 750 
1971 610 28 200 191 1,029 
1972 890 247) 212 210 1,339 
1973 872 37 318 364 1,591 
1974 eae 47 536 471 2,767 
1975 2,365 82 604 335 3,386 
1976 (est.)4 = 1,937 79 531 275 2,822 


Source: Selected Agricultural Statistics for Canada, Agriculture 
Canada, Economics Branch, Publication No. 76/10, June 
1976, page 97. 


4lncludes Canadian Wheat Board payments and net cash advance 
payments. 

Dincludes flaxseed and rapeseed, 

CDoes not include rye. 

dAgriculture Canada, Market Commentary, Canadian Agriculture 
Outlook Conference Report, December 1976, pages 78 to 84 
inclusive. 


Under the Act’s terms, the difference between the 
current (calendar) year net cash flow (eligible cash 
receipts minus eligible cash expenses) and the previous 
five-year total average net cash flow will determine the 
amount of stabilization payment that will be shared by 
participating producers. The cash flows are associated 
with the six selected crops produced in the designated 
area.’ 


The six specified crops are wheat, oats, barley, rye, flaxseed 
and rapeseed. The designated area includes Alberta, Saskat- 
chewan, Manitoba, the Peace River Block of British Columbia 
and a small part of western Ontario. 
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Implementation and operation of the Western Grain 
Stabilization Program, therefore, requires reliable annual 
estimates of the eligible receipts and expenses pertaining 
to the six specified crops produced in the designated 
Wheat Board area. It is comparatively easy to obtain reli- 
able annual estimates of the total eligible cash receipts of 
a region from Wheat Board permit books and company 
records. It is much more difficult to obtain reliable 
expense estimates for a region because they are derived 
from the expansion of farm sample statistics, which owe 
their credibility to the criteria used in sample design and 
selection, the accuracy with which the cost data are 
recorded and collected and the methodology used in 
allocating joint cash expenditures on multiple enterprise 
farms. 


Objectives 


Type of farm enterprise, size of farm operation and soil 
fertility are three quantifiable factors which significantly 
influence cash costs per unit of output.” They are, there- 
fore, generally included in the criteria for farm sample 
selections which are designed for the establishment of 
input-output coefficients. Little is known, however, 
about the relationship between the above mentioned 
factors and eligible cash expenses per crop acre — the 
benchmark selected for estimating the area’s eligible cash 
expenses under the WGSA. 


This study reports the results of the first step in a multi- 
stage project concerned with developing criteria to be 
considered in subsequent sample selection, data collec- 
tion and analysis leading to more accurate cash expense 
estimates for WGSA purposes. The specific objectives 
were as follows: 


1. to evaluate the between-year variations in cash ex- 
penses per acre on groups of the same or similar grain 
and grain-livestock farms; 


2. to test the significance of the within-year differences 
in cash expenses per crop acre among groups of farms 
differentiated by degree of crop enterprise specializa- 
tion, size and soil-productivity level and 


3. to determine what additional data should be obtained 
from farmers to improve the effectiveness of the data 
analysis phase in the entire project. 


Heady, E.O., Economics of Agricultural Production and 
Resource Use, pp. 349-369. Madden, J.P., Economics of Size in 
Farming. 


Li 


Estimation Problems 


Eligible cash expenses, defined by the WGSA, comprise 


outflows of the following selected variable and fixed - 


expenditures: 


1. property taxes on owned and rented land described 
in permit books and on buildings used for grain 
production; 


2. items purchased by producers to operate and main- 
tain farm machinery used for grain production or 
used in the farm business in respect of grain produc- 
tion and transportation; 


3. items purchased by producers to maintain or improve 
the productivity of land used for grain production; 


4. items purchased by producers to maintain farm build- 
ings used for grain production, but not including 
items purchased to maintain a home; 


5. the portion of the annual cost of purchased hydro 
and telephone services that is attributable to grain 
production; 


6. insurance premiums for the protection of crops, 
machinery and buildings required in grain produc- 
tion; 


7. small tools and miscellaneous hardware required for 
grain production; 


8. services and work performed for producers that are 
attributable to grain production and 


9. non-mortgage interest payments to reflect the short- 
term operating interest expense associated with grain 
production. 


Eligible cash expenses are not confined to cash costs 
which are associated with the crops produced in a 
particular year. For example, if a two-year supply of 
fertilizer is purchased in a calendar year, all of the cash 
outlay is considered to be an eligible expense for that 
year. 


Taxes on land (a fixed cost) may be only partially paid; 
the amount actually paid during the year is an eligible 
cash expense. Depreciation on buildings and equipment 
is not included because it is not a cash expense. Interest 
paid on mortgaged loans, although a cash expense, is not 
eligible because it is an expense associated with farm 
capital formation over time. 


A continuing problem in enterprise expense analysis 


concerns the reliability of the results obtained from 
using different methods to allocate joint expenses on 
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multiple enterprise farms. To the extent that the farm 
operator is the person most knowledgeable about his 
operation, enterprise expense studies based on farmer 
allocations of joint expenses are often assumed to be the 
most reliable estimates. Without the benefit of guide- 
lines, however, farmer allocations of joint expenses are 
likely to be inconsistent because they are based on 
individual value judgments. For example, a share of 
tractor operating expenses can be allocated between 
livestock and grain production based on hours of use, 
estimated additional expense, ratio of crop acres devoted 
to livestock and grain enterprises or on the ratio of 
enterprise sales receipts. For the real changes to be 
reflected in the yearly net cash flows, it is important 
that the method or methods of allocation selected be 
used consistently over time. 


THE STUDY 
Data Source 


This study was based on currently available data from a 
CANFARM probability sample of farms located in 
southwest Manitoba and southeast Saskatchewan, an 
area typical of the dark brown and black soils of the 
Parkbelt. Data were available for 110 farms in 1974, 117 
in 1975 and 87 in 1976. The 87 farms for 1976 were 
represented in the 1974 and 1975 samples; similarly, the 
110 farms included in the 1974 sample were represented 
in the 1975 sample. 


Analytical Procedure 


The procedure adopted for analyzing the three-year cash 
expense data included several steps. 


Hypotheses were formulated concerning the functional 
relationship between cash expense per crop acre and the 
variables used in the sample design and selection. (Cash 
expense per crop acre is a function of enterprise special- 
ization, farm size and soil-productivity level.) A 
machinery capital variable, although not included in the 
criteria for the sample selection, was included in the 
hypotheses to determine its influence on cash expense 
per acre. In algebraic form the relationship is as follows: 


Y=T (X, Xz X3 X4 Xs Eki whe curios Xn es, Aas aes 
held constant where 


X; = degree of crop enterprise specialization, 

X, = farm size in terms of crop acres operated, 

X3 =soil-productivity level in terms of tax assessment 
and 

X4 =machinery capital investment per crop acre. 
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A cash expense allocation procedure was applied from 
which wholly separable livestock expenses (livestock 
purchases, livestock supplies and services, twine, pasture 
rent and grazing fees) were excluded as non-eligible cash 
expenses. Also, the estimated taxes attributable to un- 
improved land were subtracted from the total land taxes 
to obtain the net eligible land tax expenses. The remain- 
ing eligible cash expenses were divided by the number of 
crop acres for each farm to obtain cash expense per crop 
acre. 


Farms were classified into groups according to type, size 
and soil-productivity level on the following basis: 


1. grain farms — more than 80-percent crop PMWU?, 
grain-livestock farms — less than or equal to 80-per- 
cent crop PMWU; 


2. large farms — more than 700 crop acres, small farms 
— less than or equal to 700 crop acres; 


3. high soil-productivity farms — more than a selected 
tax assessment per crop acre based on the average tax 
assessment per acre for the sample farms in each year, 
low soil-productivity farms — less than the tax assess- 
ment of high soil-productivity farms. Municipal tax 
assessments which were based on the assessment 
values of land in Manitoba and Saskatchewan were 
used as criteria for the productivity classifications. 


Tests for the normality of farm cash expense frequency 
distributions were carried out using the chi-square 
criterion X? = D (fj - Fi)*/ F; at the 5-percent probability 
level with K-3 degrees of freedom.* Tests were con- 
ducted for each of the three years. 


The hypothesis of equality of means and variances of 
paired farm groups differentiated by type of farm, size, 
and soil-productivity level was tested at the 95-percent 
confidence level for each of the three-year data sorts. 


The cash expenses per acre of high soil-productivity and 
low soil-productivity farms were regressed on four 
independent variables, number of crop acres, ratio of 
crop to total productive work units, tax assessment per 
crop acre and machinery capital per crop acre. The 
purpose of the linear multiple regressions was to estab- 
lish the strength of the relationships between cash 


A productive man work unit (PMWU) is the average amount of 
directly productive work accomplished by one man in an 
eight-hour working day. Source: Farm Management Data 
Manual, Alberta Department of Agriculture. 


4 Many of the standard statistical techniques, e.g., T-test and 
F-test, are based on the assumption of a normal distribution. If 
a distribution is found to be non-normal then non-parametric 
tests for equality of means give more reliable results. 
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TABLE 2. CASH EXPENSES PER CROP ACRE ADJUST- 
ED FOR PRICE CHANGES (BASE YEAR_ 1974=100) 
FOR SOUTHWEST MANITOBA AND SOUTHEAST SASKAT- 
CHEWAN 


Item 1974 1975 1976 
Number of farms 110 116 87 
Size (improved acres) 788 795 878 
— dollars per acre — 
Fertilizers 2.91 2.90 2.26 
Spray materials 0.96 1.02 1.18 
Fuel, oil and grease 2.62 2.74 3:01 
Machinery repairs@ 3.68 3.21 3.06 
Crop insurance 0.48 0.48 0.63 
Crop supplies 0.82 1.00 1.62 
Custom work 1.02 0.84 0.66 
Hired labor 0.88 0.95 0.98 
Building and fence repairs 1.94 1.45 1.50 
Car expenses 0.71 0.76 0.90 
Miscellaneous& 1.87 2.26 1.99 
Land tax 1.29 1.43 1.82 
Total cash expense 19.18 19.04 19.61 


Source: CANFARM Probability Sample data. 


Aalncludes machinery license and insurance cash 
expenditures. 

bincludes seed purchases, seed cleaning and treating. 

CIncludes cash expenditures for electrical power, telephone, 
water, machinery rentals, tool purchases and _ other 


miscellaenous expenses. 


repairs, 


expenses and certain identifiable variables. If the rela- 
tionship was strong they could serve a useful role in 
estimating cash expenses for individual farms and for the 
region. 


Observations 


A preliminary comparison of the group averages of cash 
expenses indicated that grain farms consistently had 
slightly lower expenses per crop acre than grain-livestock 
farms (Tables 4, 5 and 6). It was noted, however, that 
grain farms were on the average substantially larger than 
the grain-livestock farms and that large farms consistent- 
ly had lower average total cash expenses per acre than 
small farms. From this it could be expected that if the 
sizes of grain and grain-livestock farms were comparable, 
their respective mean cash expenses per acre would tend 
to converge. High soil-productivity farms consistently 
had higher average per acre total cash expenses than 
low soil-productivity farms. In each of the three years 
the differences were substantial. 


In current dollars, the average total cash expense per 
acre for all farms was $19.18 in 1974, $22.74 in 1975 
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and $25.36 in 1976. Between-year cash expense com- 
parisons made after adjustments for price changes 
indicated that increased inputs per acre for fuel and crop 


expense items were offset by decreased inputs for other © 


items (Table 2). This resulted in little change in the 
year-to-year total expense per acre in constant dollars.° 


Table 3 shows the standard deviations and coefficients 
of variation for the total expenses per acre of the class- 
ified farm groups. In each of the three years, large farms 
had a lower coefficient of variation than small farms, 
and grain farms tended to have lower ones than grain- 
livestock farms. For all farms the increase in cash 
expenses, with little change in the standard deviation, 
caused the coefficient of variation to decrease from 52 
percent in 1974 to 41 percent in 1976. 


TABLE 3. RATIO OF THE STANDARD DEVIATION AND 
AVERAGE ELIGIBLE CASH EXPENSE PER ACRE FOR 
ALL FARMS AND THE SUBGROUPS — 1974, 1975 AND 
1976 FOR SOUTHWEST MANITOBA AND SOUTHEAST 
SASKATCHEWAN 


1974 1975 1976 
Std. Dev. C.0.V. Std. Dev. C.0.V. Std. Dev. C. 


Farm Group (S) enh (S/X) rol (Shuriishxio (5) xahiSAX) 
$ % $ % $ % 

Grain farms 9.37 5257 949 43.3 9.52 38.1 
Grain-livestock 

farms 10.45 Sleleosliiatos SOLS it.44 44.0 
Large farms 6.64 40.4 9.14 42.7 8.37 36.6 
Small farms 11.83 54 Se ile 29469) an 6S Rao 
High 

productivity 11.08 A316) 9 10:30 4 ON eentideot 41.3 
Low 

productivity 7.55 Ade 9.08 47.2 7.94 35.1 
Large, high- 

productivity 7.19 35:55 10:34, 39:0 9.45 35.7 
Large, low- 

productivity 4.71 34.3 5.11 29.8 6.91 33.4 
Small, high- 

productivity 12.33 50S 1055 S44 134600 43.7 
Small, low- 

productivity 9.44 5122e" 1 1L60 54.2 8.69 33.8 
All farms 9.99 52.1) ©10(02995445207110:29918 40.6 
Results 


Specific tests for normality of the cash expense fre- 
quency distributions were conducted at the 5-percent 
probability level. The tests indicated that all frequency 


> Statistics Canada, Farm Input Price Index, 1976 and 1977. The 
itemized expenses for 1975 and 1976 were deflated to 1974 
levels based on input price changes in Western Canada. 
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distributions were normal except the 1974 small-farm 
distribution. The results were derived by using null 
hypothesis tests (parametric and non-parametric) of the 
equality of cash expense means and variances (Tables 7, 
8 and 9). 


There was consistently no significant difference in the 
cash expense means and variances of grain and grain- 
livestock farms. Grain farms were larger than grain-live- 
stock farms in each of the three years and consequently 
had lower average expenses per acre. Tables 4, 5 and 6 
show that as the size of the two groups approached 
equality the difference in cash expense per acre de- 
creased. 


In 1974 and 1976, there was a significant difference in 
the cash expense means and variances of large and small 
farms. In all years, large farms had lower cash expenses 
per acre than their small farm counterpart groups. In 
1974, soil-productivity ratings were comparable for large 
and small farms and therefore the differences in cash 
expenses were attributed to economies of size. In 1975 
and 1976, however, soil-productivity and size differences 
were considered to be contributing factors to lower cash 
expenses per acre on large farms. 


In each of the three years there was a significant differ- 
ence in the cash expense means of high and low soil- 
productivity farms. Also, in 1974 and 1976 their 
variances were significantly different. Smaller size and 
higher soil-productivity ratings were considered to be 
factors contributing to higher cash expense per acre on 
high-productivity farms. 


Cash expense per acre was significantly higher on large, 
high soil-productivity farms than on large, low produc- 
tivity farms in all years. Since the sizes of the counter- 
part groups were not significantly different (i.e., differ- 
ing by less than 10 percent in acreage), most of the 
difference in cash expense per acre was attributed to 
variation in soil-productivity level. 


In 1974 and 1976, cash expense per acre was significant- 
ly lower on large, low soil-productivity farms than on 
small, low soil-productivity farms. Since soil-produc- 
tivity levels were comparable, the difference in cash 
expense per acre was attributed to size. (Tax assessments 
per acre for large low-productivity farms were $0.95 in 
1974 and $1.59 in 1976. The assessments for small low- 
productivity farms were $0.85 in 1974 and $1.60 in 
1976). 
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Because of the large number of farms having 10 to 30 
percent livestock-productive work units, the farms were 
reclassified into specialized grain enterprise and grain- 
livestock farms. Specialized grain farms had less than 
10-percent livestock PMWU and grain-livestock farms 
had more than 20-percent livestock PMWU. Soil-produc- 
tivity ratings for specialized grain farms based on tax 
assessments per cultivated acre were $1.37 in 1974, 
$1.68 in 1975 and $2.48 in 1976. The ratings for grain- 
livestock farms were $1.28 in 1974, $1.68 in 1975 and 
$1.92 in 1976. Comparative sizes for specialized grain 
and grain-livestock farms were 782 and 682 acres in 
1974, 895 and 698 acres in 1975 and 900 and 821 acres 
in 1976. In all years, the differences in cash expenses per 
crop acre were non-significant. In 1974 and 1975, how- 
ever, specialized grain farms had lower expenses per acre 
due mainly to economies of size. In 1976, the lower 
expense due to size was offset by the higher expense due 
to the soil-productivity level. This resulted in a near 
identical cash expense per acre for the two groups. 


Linear regressions of cash expenses on the four variables 
mentioned previously indicated that for high soil- 
productivity farms the functional relationship was only 


significant for the machinery capital variable. R? values 
of 18 percent, 11 percent and 22 percent for 1974, 1975 
and 1976 indicated that the four variables accounted for 
only a small part of the total cash expense variation. 


Linear regressions for low soil-productivity farms 
indicated that the functional relationship between cash 
expense and the three variables (number of improved 
acres, tax assessment and machinery capital) was statis- 
tically significant. However, the R? values of 47 percent 
for 1974, 16 percent for 1975 and 34 percent for 1976 
indicated that the strength of the relationship between 
cash costs and the four variables changed considerably 
from year to year. 


CONCLUSIONS 


The large standard deviations, compared with the means, 
indicated that there was a fairly wide range in the eligib- 
le cash expenses per acre for the total farm sample and 
for most of the major groups. From this it was conclud- 
ed that the farm sample to be used for WGSA purposes 
should be large enough so that at least two subgroups 
could be delineated for each of the major classes (type, 


TABLE 4. 1974 CASH EXPENSES PER IMPROVED ACRE, 110 FARMS GROUPED BY TYPE, SIZE AND SOIL-PRODUCTIVITY 
LEVEL, SOUTHWEST MANITOBA AND SOUTHEAST SASKATCHEWAN 


Grain High Low All 

Item Grain Livestock Large Small Productivity Productivity Farms 
Number of farms 52 58 53 57 53 57 110 
Machinery capital 

per acre 40.39 47.65 40.27 47.88 48.85 39.91 44 
Improved acres 906 682 1,106 492 705 865 788 
Livestock PWU 54 137 115 81 90 104 97 
Crop PWU 543 341 553 246 352 432 394 
Ratio: crop PWU 89 He | Rere! 75 80 81 80 

total PWU 
— Dollars per Improved Acre — 

Fertilizers 3.30 2.56 2.68 S242 Cr /) DAVY 2.91 
Spray material 1.16 BAY 95 96 (ale 79 .96 
Fuel, oil and grease 2.37 2.83 223 2.97 2.95 2.30 2.62 
Machinery repairs? 3.29 4.03 3.02 4.20 4.34 3.06 3.68 
Crop insurance 46 49 49 47 .63 .34 48 
Crop supplies 84 80 59 1.03 1.02 64 82 
Custom work 15 TEZo 87 AG 1.36 BO 1.02 
Hired labor ‘50 M22 97 80 echicd: .67 88 
Building and fence 

repair 1.57 2.20 i hese 2.65 2.14 ‘er As, 1.94 
Car expenses 70 SS .60 82 76 .67 iat 
Miscellaneous© 1.54 2.18 1.50 2122 1.92 1.83 1.87 
Land tax 1,30 1.28 1,26 1eo2 1.70 90 1.29 
Total cash expenses 17.78 20.42 16.43 PM WF fP2 22.78 15.82 19.18 
4lncludes machinery repairs, license and insurance premiums. 
bincludes seed purchases, seed cleaning and treatment. 
Cincludes tool purchases, equipment rent, utility expenses and other miscellaneous expenses. 
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TABLE 5. 1975 CASH EXPENSES PER IMPROVED ACRE, 117 FARMS GROUPED BY TYPE, SIZE AND SOIL-PRODUCTIVITY 
LEVEL, SOUTHWEST MANITOBA AND SOUTHEAST SASKATCHEWAN 


Grain- High Low All 

Item Grain Livestock Large Small Productivity Productivity Farms 
Number of farms 56 61 53 64 60 5/7 tthe 
Machinery capital 

per acre 55.67 61.16 55.83 61.19 63.54 53.42 58.65 
Improved acres 917 698 1126 495 721 873 795 
Livestock PWU 54 151 125 85 97 112 104 
Crop PWU 455 352 573 247 352 455 401 
Ratio: crop PWU 89 .70 82 14 78 .80 19 

total PWU 
— Dollars per Improved Acre — 

Fertilizers 4.51 Silo 3.74 3.83 4.34 3.22 3.79 
Spray material 1.85 93 1.30 1.43 1.65 1.08 1337 
Fuel, oil and grease 3.02 SSS, 3.22 3.36 3.65 2.92 3.30 
Machinery repairs@ 3.49 SOUT 3.52 3:73 4.10 3.15 3.64 
Crop insurance 61 44 55 50 .66 .38 52 
Crop supplies? 1.31 1.12 1.04 1.35 1.57 83 21 
Custom work 55 1.39 82 Tigi bP 1.14 83 99 
Hired labor 98 1.28 1.61 74 1.40 86 1.14 
Building and fence 

repair 1.08 2.00 12 1.86 1.87 Ms: 1.56 
Car expenses 81 .96 .68 1.06 74 1.04 89 
Miscellaneous© : 1.98 3.10 2.15 2.90 2.54 2.58 2.56 
Land tax V73 1.68 1.56 1.82 2.25 Ab (12 1.70 
Total cash expenses 21.92 23.35 21.40 23.70 25.91 19.24 22.67 


4include machinery repairs, license and insurance premiums. 
bincludes seed purchases, seed cleaning and treatment. 


Cincludes tool purchases, equipment rent, utility expenses and other miscellaneous expenses. 


size and soil productivity). Ideally, the sample should 
allow for further sorting within the classes. This would 
make it possible to more clearly identify the dominant 
classification criteria. 


The results of the hypotheses tests indicated that in 
developing the CANFARM sample the main concern 
should be with adequate representation of farms accord- 
ing to size and soil-productivity level, because there was 
a significant difference in cash expenses per acre 
between large and small farms and between high soil- 
productivity and low soil-productivity farm groups. Cash 
expenses per acre did not differ significantly between 
grain and grain-livestock farms in any of the three years. 
Grain farms were on the average consistently larger than 
grain-livestock farms and consequently had slightly 
lower average expenses per acre. As differences in size 
and soil productivity decreased, cash expenses per acre 
on grain and grain-livestock farms tended to converge. 


The conclusions of this study were based on the results 
obtained from one method of expense allocation which 
might not be the best. There is a difficulty in choosing 
the best allocation method, however, because the real 
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cash expenses on grain-livestock farms per grain acre are 
unknown. Hence, any alternative allocation method will 
at best provide another estimate that might be more 
acceptable to the farmer from an accounting standpoint. 


A comprehensive study of joint cash-expense method- 
ology is required before a particular method or methods 
can be recommended. Farmer-allocated expense data 
should be obtained and compared with the results from 
alternative methods, including the one used in this 
study. If the results are comparable, the emphasis on 
proper representation of multi-enterprise farms in the 
sample and the best method of cash-expense allocation 
for Western Grain Stabilization purposes could be relax- 
ed. However, the allocation method should remain 
consistent from year to year. Switching methods among 
years could distort the estimates of net cash flow. 


Linear regressions of cash expenses per acre on the four 
variables (ratio of crop PMWUs to farm PMWUs, number 
of improved acres, tax assessment per improved acre and 
machinery capital per improved acre) indicated that for 
high-productivity farms only the machinery capital 
variable was significant. For low-productivity farms 
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TABLE 6. 1976 CASH EXPENSES PER IMPROVED ACRE, 87 FARMS GROUPED BY TYPE, SIZE AND SOIL-PRODUCTIVITY 
LEVEL, SOUTHWEST MANITOBA AND SOUTHEAST SASKATCHEWAN 


Item Grain 
Number of farms 51 
Machinery capital 
per acre 64.11 
Improved acres 919 
Livestock PWU 46 
Crop PWU 459 
Ratio: crop PWU 91 
total PWU 
Fertilizers 3.30 
Spray material P2522 
Fuel, oil and grease 4.17 
Machinery repairs@ 3.47 
Crop insurance 90 
Crop supplies? 1.70 
Custom work ; i, 
~Hired labor Ue hrZ 
Building and fence 
repair 1.64 
Car expenses 99 
Miscellaneous© 2.38 
Land tax 2.34 
Total cash expenses 24.96 


4lncludes machinery repairs, license and insurance premiums. 


Grain- 
Livestock 


36 


53.01 
821 
182 
411 

.69 


3.18 
1.02 
4.33 
4.12 

51 
ULL 

.98 
1.60 


2.06 
1.47 
3.24 
1.92 
25.94 


Dincludes seed purchases, seed cleaning and treatment. 
Cincludes tool purchases, equipment rent, utility expenses and other miscellaneous expenses. 


three of the variables (number of improved acres, tax 
assessment and machinery capital) had a significant 
influence on cash expenses per improved acre. However, 
the R? values of 47 percent for 1974, 16 percent for 


High 
Large Small Productivity 
48 39 40 
56.91 68.03 65.12 
1,178 510 796 
124 74 TAY 
589 255 398 
83 78 84 
— Dollars per Improved Acre — 
2.91 3.68 3.82 
1.30 PL \Pz PPR | 
3.92 4.63 4.49 
3.40 4.15 3.78 
74 74 86 
1.57 1.68 1.80 
87 84 91 
130 1.40 1:57 
1.48 2.22 1.87 
82 1.65 1.19 
252 3.00 3.20 
2.05 DSi 2.84 
22.88 28.42 28.60 


TABLE 7. TESTS OF EQUALITY OF CASH EXPENSE MEANS AND VARIANCES, 1974 DATA 


Low 
Productivity 


47 


56.03 
948 
124 
474 


US 


2.78 
11S 
4.02 
3.70 

.64 
1.47 

84 
tet 


1.76 
119 
2.34 
1.59 


22.61 


All 
Farms 


87 


59.82 
878 
102 
439 

81 


3.25 
1.67 
4.24 
3.74 

74 
1.62 

86 
1.34 


1.81 
tag 
2.73 
2.16 
25.36 


1975 and 34 percent for 1976 indicated that the 
strength of the relationship varied considerably from 
year to year. This implied that these variables by them- 
selves would not be reliable in estimating cash expenses. 


Berm BlQue t 38 Ho:X1=X2 F ag Ho:S. =S° 
Grain: Grain-Livestock =39 1.96 accept 1.24 1.68 accept 
(52) (58) 

Large: Small -2.86 1.96 reject 3.18 1.78 reject 
(53) (57) 

High-Prod.: Low-Prod. 3.87 2.00 reject 2.16 1.80 reject 
153)" “(57) 

Large, High: Large, Low 5.04 2.00 reject 2:33 2.20 reject 
(22); 95(33)) 

Small, High: Small, Low 2.24 2.00 reject 1.70 2.19 accept 
(31) (26) 

Large, High: Small, High =1.59 2.01 accept 2.94 2.20 reject 
(22) (31) 

Large, Low: Small, Low -4.03 2.00 reject 4.03 PLE reject 
(31) (26) 
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TABLE 8. TESTS OF EQUALITY OF CASH EXPENSE MEANS AND VARIANCES, 1975 DATA 


Farm Group t 1h05 Hyseje oe = ane Hot s? =? 
Grain: Grain-Livestock Ore 1.98 accept 153 Vedit accept 
(56) (60) 

Large: Small = 40, 1.98 accept 1.48 ‘vAe) accept 
(55) (61) 

High-Prod.: Low-Prod. 3.68 1.96 reject 1.31 1.70 accept 
(60) (56) 

Large, High: Large, Low 4.31 2.01 reject 4.09 2.21 reject 
(24) (31) 

Small, High: Small, Low 1.47 2.00 accept eA 2.00 accept 
(36) (25) 

Large, High: Small, High 0.38 2.00 accept 1.04 2.19 accept 
(24) (36) 

Large, Low: Small, Low -1.80 2.01 accept 5.15 2.16 reject 
(31) (25) 

TABLE 9. TESTS OF EQUALITY OF CASH EXPENSE MEANS AND VARIANCES, 1976 DATA 

Farm Groups t tage Ho: X1 =X2 F els Ho: s! —< 
Grain: Grain-Livestock -0.44 2.00 accept 1.53 1.85 accept 
(51) (36) 

Large: Small PNAS) 2.00 reject 1.94 1.85 reject 
(48) (39) 

High-Prod.: Low-Prod. 2.81 2.00 reject 2.21 1.85 reject 
(40) (47) 

Large, High: Large, Low 233, 2.01 reject 1.87 2.30 accept 
(19) (29) 

Small, High: Small, Low 1.38 2.02 accept 2.40 210 accept 
(21) (18) 

Large, High: Small, High Pleess 2.02 accept 2203 2.55 accept 
(19) (21) 

Large, Low: Small, Low I 2.02 reject 1.58 2.54 accept 
(20) (18) 


However, it is likely that additional quantitative and 
many qualitative factors influence cash expenses in 
varying degrees on differentiated farms in the same year 
and on the same farms in different years. A large amount 
of additional detailed data with the associated increase 
in data collection costs would be required to research 
and maintain reliable regression equations over time. The 
limited benefits gained by grain producers and more 
efficient administration of the WGSA would not justify 
this action. 


It is recommended that subsequent CANFARM samples 
include an appropriate representation of multi-enterprise 
farms selected according to three size- and three soil- 
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productivity levels. The regular CANFARM accounts 
should include itemized expenditures for the farm and 
for the grain enterprise. Supporting supplementary 
questionnaires to be completed at the end of the ac- 
counting year should include detailed accountings of the 
beginning- and ending-year livestock numbers; land acres, 
use and assessments; labor source and use and a schedule 
of questions designed to clarify and categorize the 
methods used by farmers in each expense allocation. The 
supplementary questionnaire could be adapted as re- 
quired by the information needs and time constraints. It 
could be completed by the CANFARM technician at the 
end of the accounting year at a time convenient to the 
farmer and thus need not interfere with the regular 
CANFARM accounting procedure. 
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EVENTS 


Food Strategy 


In early December 1977, nine national food, agriculture 
and consumer organizations presented their views on 
agriculture and food to a panel of federal cabinet 
ministers chaired by Agriculture Minister Eugene 
Whelan. The organizations represented were: 


the Canadian Federation of Agriculture, 
the Meat Packers Council of Canada, 

the Canadian Food Processors Association, 
the Consumers Association of Canada, 
the Fisheries Council of Canada, 


the Canadian Restaurant and Food _ Services 


Association, 
the Retail Council of Canada, 
the National Dairy Council and 


the Grocery Products Manufacturers of Canada. 


On January 16, 1978, a meeting of federal and 
provincial ministers was held in Winnipeg as a second 
step in the development of a Canadian food strategy. In 
addition to Agriculture Canada, the following federal 
departments particpated: Consumer and Corporate 
Affairs; Health and Welfare; Industry, Trade and 
Commerce; Regional Economic Expansion and Fisheries 
and Environment. The participants exchanged ideas on 
issues and problems between provincial and federal 
departments associated with the Canadian food industry. 
They also discussed the federal government’s white 
paper “A Food Strategy for Canada” and the federal 
departments reported progress on issues related to 


agricultural development, food processing, distribution, 
retailing and consumer concerns. 


A national food strategy conference attended by 
representatives and observers of the Canadian food 
industry was held in Ottawa on February 22 and 23, 
1978. The participants concentrated on developing 
policies for food production, processing and 
distribution; consumer interests and initiatives for 
improving the food system. 


International 
Economists 


Conference of Agricultural 


The seventeenth International Conference of Agricul- 
tural Economists will be held September 3-12, 1979, 
at Banff, Alberta. 


“Rural Change — The Challenge to Agricultural 
Economists” will be the primary theme of this 
conference. Other topics will be “Fifty Years—Vision, 
Accomplishments and Future” and “The Challenge of 
the Multidisciplinary Approach’. 


Glen Johnson, Michigan State University, East Lansing, 
Michigan, is in charge of the program while Walt 
Anderson, Agriculture Canada, Ottawa, is developing 
part of the program on Canadian Agriculture in 
cooperation with departments of agricultural economics 
at various Canadian universities. 


All correspondence and enquiries should be addressed 
to: IAAE, Rural Economy, University of Alberta, 
Edmonton, Alberta, Canada, T6G 2H1. 


IN REPLY 


Note to Readers: We appreciate your letters and 
comments on articles in Canadian Farm Economics. Let 
us know if you think a subject deserves an article and 
we Il try to accommodate you. 


When forwarding your ‘In Reply’ or letter, indicate if we 
may publish your comments in a subsequent issue. 


D. Warnock, an agronomist from Melfort, Saskatchewan, 
says that the article by Wayne D. Jones and Fu-Lai 
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Tung, “‘Regional Comparison of Structural Change and 
Resource Use in the Canadian Farm Industry, 1961 to 
1971”, in our October issue was particularly useful since 
all comparisons were made in constant dollars. He feels 
that the article will “be even more pertinent when 1976 
data are available, particularly in view of the changes in 
costs, etc., in this later period without similar changes in 
price received. Increased efficiency cannot forever fill 
the gap.” 


at 


R.N. Plank, Assistant Regional Manager of the Farm Less than $ 5,000 

Credit Corporation in British Columbia, also found the . $5,000 = “9,999 
Jones-Tung article useful and is looking forward to a 10,000 — 14,999 
continuation of the analysis using 1976 data. “We have 15,000 — 19,999 
tried to do something similar on a limited scale — 20,000 + 
because inflation does distort census figures. My prefer- 


ence for economics classes would be: We are interested in commercial farms.” 
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IN REPLY TO AUTHORS AND EDITORS REGARDING FEBRUARY 1978 
CANADIAN FARM ECONOMICS 


| have read one or more of the following articles: 
(1) Farm Debt in Canada 


(2) Business Organization and Growth Patterns of Farms in Saskatchewan 
(3) Variation in Cash Expenses on Western Grain Farms 


1. My comments are on article number (1) (2) (3). 


2. Onascale of one to ten how useful was this article to you? 
not useful very useful 
ny eee |e es |e ek ee eer ie ee foe pene | 
1 Zoe tS. 4 5 who 7 gs 9 10 
3. Why? 


4. How useful was the whole issue to you? 


5. Do you have any suggestions or questions on the contents of this issue? 


My comments may (_ ) may not (_ ) be used in a future issue of this publication. (A copy of your comments 
will be forwarded to the author.) 


NAME (Mr. or Ms.) Occupation 
(Please Print) 
ADDRESS 


Please return the above to: 


John McConnell, Managing Editor, Canadian Farm Economics 
Information Division 

Agriculture Canada, Sir John Carling Building 

OTTAWA, Ontario 

Canada 
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CONVERSION FACTORS FOR METRIC SYSTEM 


Imperial units 


LINEAR 
inch 
foot 
yard 
mile 


AREA 
square inch 
square foot 
acre 


VOLUME 
cubic inch 
cubic foot 
cubic yard 
fluid ounce 
pint 
quart 
gallon 


WEIGHT 
ounce 
pound 
short ton (2000 Ib) 


TEMPERATURE 
degrees Fahrenheit 


PRESSURE 
pounds per square inch 


POWER 
horsepower 


SPEED 
feet per second 
miles per hour 


AGRICULTURE 
gallons per acre 
quarts per acre 
pints per acre 
fluid ouncés per acre 
tons per acre 
pounds per acre 
ounces per acre 
plants per acre 


conversion factor 


Approximate 
Results in: 


millimetre 
centimetre 
metre 
kilometre 


x 25 
x 30 
x 0.9 
x 1.6 


x 6.5 
x 0.09 
x 0.40 


square centimetre 
square metre 
hectare 


cubic centimetre 
cubic decimetre 
cubic metre 
millilitre 

litre 

litre 

litre 


x 16 
x 28 
x 0.8 
x 28 
x 0.57 
x 1.1 
x 4.5 


x 28 
x 0.45 
x 0.9 


gram 
kilogram 
tonne 


(°F-32) x 0.56 
or (°F-32) x 5/9 
x 6.9 kilopascal 


x 746 
x 0.75 


watt 
kilowatt 


x 0.30 
x 1.6 


metres per second 
kilometres per hour 


x 11.23 
x 2.8 
x 1.4 
x 70 


litres per hectare 
litres per hectare 
litres per hectare 


tonnes per hectare 
kilograms per hectare 
grams per hectare 
plants per hectare 


x 70 


degrees Celsius (°C) 


(kPa) 


(W) 
(kW) 


(m/s) 
(km/h) 


(2/ha) 
(¢/ha) 
(¢/ha) 


millilitres per hectare (mli/ha) 


(t/ha) 
(kg/ha) 
(g/ha) 
(plants/ha) 
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STRUCTURAL CHANGES AND PRODUCTION TRENDS 


IN THE POTATO INDUSTRY 
OF THE MARITIME PROVINCES 


W.L. Hanlon* 


INTRODUCTION 


Potatoes are produced in most regions of Canada but 
commercial production is more pronounced in Prince 
Edward Island, New Brunswick, Manitoba and Alberta. 
Data based on the 1976 Census of Agriculture (Table 1) 
indicate that potato acreage per farm reporting is highest 
in those provinces. 


The Maritime Provinces currently account for 42 percent 
of Canadian potato acreage. In this region commercial 
potato production is located almost entirely in Prince 
Edward Island and New Brunswick, and between 1957 
and 1976, potatoes have become increasingly important 
to the agricultural economies of these provinces. 
Receipts from potatoes are now averaging 41 percent of 
farm cash receipts in Prince Edward Island and 37 
percent in New Brunswick compared with 33 and 23 
percent for the 1957-61 period (Table 2). 


Potato acreage has increased only slightly in Prince 
Edward Island and New Brunswick in recent years but 
growers have made important changes at the farm level 


*W.L. Hanlon is an economist with the Atlantic Provinces’ 
Regional Office, Policy and Economics Branch, Agriculture 
Canada, Truro, Nova Scotia. 
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Producers in the Maritime Provinces have been adjusting 
their production and marketing to remain competitive. 
In Prince Edward Island and New Brunswick, there are 
fewer producers but larger production units situated on 
more suitable land. 


Producers are considering collective action so that 
marketing, packaging, markets information and quality 
control can be dealt with on an industry-wide basis. 


to remain competitive with other producing regions in 
North America and Europe. This article discusses some 
of these major trends and attempts to show their 
relationship to the potato industry of the two provinces. 


STRUCTURE 


The number of farms growing potatoes has decreased 
considerably while the average size of potato enterprise 
on each farm has increased dramatically (Table 3). In 
1961, 13,902 producers in the two provinces were 
growing approximately 100,000 acres of potatoes. By 
1976, the number of producers had fallen to 2,094 while 
the acreage had increased to about 107,000. In 1976, 
1,249 farms accounted for more than 90 percent of the 
potato acreage in the two provinces. 


Such production concentration on a relatively small 
group of farms could facilitate group action on many 
important issues facing the industry. In New Brunswick, 
producers are trying to organize an association to speak 
for growers on many important issues relating to 
production and marketing. P.E.I. potato producers 
already have a similar organization which deals with 
production aspects of the industry. This organization has 
representatives on the P.E.I. Potato Marketing Board. 


TABLE 1. POTATOES ON CENSUS FARMS, 1976 


Farms Acres per 
Province Acres Percent Reporting Farm 
Newfoundland 985 0.4 181 5.4 
Prince Edward Island 51,443 19.6 1,048 49.1 
Nova Scotia 3,606 1.4 275 13.1 
New Brunswick 55,125 Pa We 892 61.8 
Maritimes 110,174 42.1 2,215 
Quebec 42,034 16.0 2,818 14.9 
Ontario 45,227 7.3 1,666 27.1 
Central 87,261 33.3 4,484 
Manitoba 34,527 ey 247 139.8 
Saskatchewan 1,932 0.7 82 23.6 
Alberta 16,151 6.2 243 66.5 
Prairies 52,610 20.1 572 
British Columbia 10,653 4.1 390 203: 
Yukon & N.W.T. 50 - 5 — 
Canada 261,733 100.0 7,847 33.4 


Source: Census of Canada, Agriculture, 1976. 


MACHINERY AND LABOR USE 


The most important factor responsible for the increased 
size of the potato enterprise has been the mechanization 
of harvesting through the use of two-row potato 
harvesters and bulk bins for hauling to storage. In one 
day a harvesting crew of seven can harvest and store 
about seven to ten acres of potatoes. 


Before mechanization potatoes were usually picked up 
by hand and placed in bags, barrels or boxes, loaded on 
flatbed trucks and hauled to storage. About 25 people 
would be required to harvest and store approximately 
seven acres a day. In addition, the farm operator had to 
ensure that workers would be available for each day of 
harvesting. 


Mechanized harvesting increased the productivity of 
harvest workers about three to four times. Although per- 
unit costs of producing potatoes did not necessarily 
decrease with the introduction of harvesters (Retson and 
Hanlon), a much larger potato acreage is now possible 
for each farm without the responsibility and difficulty 
of managing large numbers of harvest workers. 


Other developments are also tending to reduce labor 
input and increase productivity. One is the use of larger 
field equipment which reduces the man-hours per acre 
for pre-harvest operations. With the development of 
improved grass and weed sprays, growers now cultivate 
only two or three times to control weeds, whereas 
growers previously cultivated up to five or six times 
during the growing season. Also, new four-row and even 
eight-row harvesters will reduce harvest labor. 


Two developments have tended to reduce labor 
requirements for the farm sector and increase them for 
the non-farm sector. Potato growers are using aerial 
spraying on a custom basis more widely and an 
increasing proportion of potatoes are being shipped to 
processors, reducing farm labor for grading and 
packaging. 


TABLE 2. FARM CASH RECEIPTS, PRINCE EDWARD ISLAND AND NEW BRUNSWICK, 1957-61 AND 


1972-76 
Prince Edward Island New Brunswick 
Annual Average Annual Average Annual Average Annual Average 

Commodity 1957-61 1972-76 1957-61 1972-76 

mil. $ % mil. $ % mil. $ % mil. $ % 
Potatoes 8.6 33.2 S17 40.6 9.7 23.3 35.4 37.1 
Other crops 1 NP 4.6 8.2 10.4 3.0 TEP 8.3 8.6 
Livestock and products 15.8 60.7 33.9 43.4 26.2 62.9 46.4 48.5 
Other receipts 0.4 1.5 4.4 5.6 2.8 6.6 5.5 5.8 
Total farm receipts 26.0 100.0 78.2 100.0 41.7 100.0 95.6 100.0 


Source: Statistics Canada, Farm Cash Receipts, Catalogue No. 21-201, Annual, Ottawa. 


Nw 
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TABLE 3. STRUCTURE OF POTATO ENTERPRISE 
ISLAND AND NEW BRUNSWICK, 1961 AND 1976 


BY ECONOMIC CLASS OF FARM, PRINCE EDWARD 


1961 1976 
Value of No. of Farms Acres Percent Acres No. of Farms Acres Percent Acres 
Agricultural Reporting of of Potato per Farm Reporting of of Potato per Farm 
Products Sold Potatoes Potatoes Total Reporting Potatoes Potatoes Total Reporting 
Prince Edward Island 

$10,000 and over 251 9,070 20 36 680 47,313 92 70 

$ 5,000 — 9,999 797 10,876 23 14 177 2,079 4 12 

$ 2,500 — 4,999 1,478 12,379 27 8 105 1,387 3 13 

$ 1,200 — 2,499 1,358 7,815 17 6 86 660 1 8 

$ 1,200 and over 3,884 40,140 87 10 1,0485 51,443 100 49 

$ 50 — 1,199 1,828 6,033 1 3 49¢ Wr/Y) - 4 
Province 5,7124 46,173 100 8 1,097 51,620 100 47 

New Brunswick 

$10,000 and over 425 24,558 45 58 569 51,444 93 90 

$ 5,000 — 9,999 773 11,819 22 15 iS 2,094 4 19 

$ 2,500 — 4,999 “el its3 7,834 14 7 14:3 1,007 2 9 

$ 1,200 — 2,499 1,529 3,979 7 3 97 585 1 6 

$ 1,200 and over 3,845 48,190 89 13 g92b 55,125 100 62 

$ 50 — 1,199 4,345 5,975 nt 1 105¢ 392 _ 4 
Province 8,1908 54,165 100 7 997 55.517 100 56 


4Census Farms, 1961. 


bCensus Farms, 1976. 
COther agricultural holdings, 1976. 


Source: Census of Canada, Agriculture, 1961 and 1976. 


Members of the Policy and Economics Branch of 
Agriculture Canada have done several economic studies 
related to potato production in the Maritime Provinces 
over the past 25 years, giving some indication of the 


TABLE 4. LABOR AND MACHINERY COSTS AS A P 


relative changes in labor and machinery input in potato 
production (Table 4). These studies showed that the av- 
erage cost of total labor input decreased from 33 to 23 
percent of total costs by adopting labor-saving methods, 


ERCENT OF TOTAL COSTS, BY HARVEST METHOD, 


POTATO ENTERPRISE STUDIES, PRINCE EDWARD ISLAND AND NEW BRUNSWICK, 1950-76 


Total Hand-picking Mechanized 
Crop No. of Potato Cost per Harvest Harvest 
Year Province Farms Acreage Acre ($) Labor Machinery Labor Machinery 
— percent of total potato costs — 

1950 Pees 808 8.1 145 40 18 - - 
1959 N.B. 316 38.2 238 28 18 _ - 
1969 N.B. 16¢ 166.0 Boe 31 19 - _ 
1969 N.B. 25¢ 182.2 326 _ _ 25 25 
1975 N.B. 6d 159.7 695 — _ 26 31 
1976 N.B. 6d ‘Wary 784 — ~ 22 29 
1976 Beet 5d 107.0 773 — _ a7 32 

3S 18 23 29 


Average per study 


a = - = 
Retson, G.C. and E.S. Eaton, Potato Production in Prince Edward Island, unpublished report, Policy and Economics Branch, 


Agriculture Canada, Truro, N.S., 1950. 

Hetson, G.C., ‘Cost of Producing Potatoes on Selected New Brun 
Retson, G.C. and W.L. Hanlon, ‘‘Potato Production Costs and Pra 
1973). 


swick Farms,’’ Economic Analyst, 23 (February 1972). 
ctices in New Brunswick,’’ Canadian Farm Economics, 5 (February 


Agriculture Canada, Policy and Economics Branch, Potato Enterprise Case Studies, New Brunswick and Prince Edward Island, 


unpublished yearly reports, Truro, N.S. 


CANADIAN FARM ECONOMICS Vol. 13 No. 2 


and that the relative cost of machinery input increased 
from 18 to 29 percent of total costs. 


Labor input decreased relatively more than indicated by 
the percentage of total costs. From 1950 to 1976, the 
index of farm input costs shows that labor rates 
increased about 245 percent while machinery costs 
increased only 158 percent. 


LAND USE 


During the past 15 years, there have been changes in the 
use of land for potato production in both provinces. 
While they have generally experienced a decrease in land 
used for crops, potato acreage has increased and become 
more concentrated in commercial growing areas (Table 


5). 


In Prince Edward Island, total crop acreage has de- 
creased but potato acreage has increased, indicating 
that potatoes have been more profitable than many 
other crops. Within the province, potato acreage has 
increased in Prince County and decreased in the other 
two. Soil conditions and topography in Prince County, 
particularly just east of Summerside, are considered 
more suitable for potatoes than many other areas of the 
province. 


A similar concentration of potato production exists in 
New Brunswick. Victoria, Carleton and Madawaska 
Counties have traditionally accounted for a large portion 
of the potato acreage (84 percent in 1961). While 
production has decreased in the non-commercial areas of 
the province, acreage planted has increased in these 
counties. In 1976, they accounted for 96 percent of the 
province’s potato acreage. In fact more than half of the 
crop acres in Victoria County and slightly more than a 
quarter in Carleton County are now used for potato 
production. 


Land Rotation 


Rotation practices of commercial potato farmers in 
Prince Edward Island are different from those of growers 
in New Brunswick. P.E.I. growers and potato specialists 
maintain that a three-year rotation should be followed 
to keep the moisture-holding capacity and soil structure 
at standards necessary for the best potato production. 
This is particularly important when growing Netted 
Gems since dry spells during the growing season can 
adversely affect their quality. Soil-borne diseases are also 
easier to control with longer rotation. 


Two recent studies indicate the type of land use 
practised by selected potato growers in the two 


TABLE 5. LOCATION OF COMMERCIAL POTATO 
PRODUCTION BY COUNTY, PRINCE EDWARD 


ISLAND AND NEW BRUNSWICK, 1961 AND 1976 


1961 1976 
Total Total 
County Potatoes Crops Potatoes Crops 
— acres — 
Prince Edward Island 
Prince County 23,651. 153,701 32:641- 148/073 
Queens County 13;'912>° 165,442 ~ 1037217 1577845 
Kings County 8,610 71,969 8,081 69,290 
Province 46,173 391,112 51,443 375,208 
New Brunswick 
Victoria County 20,601 41,222 22,324 38,354 
Carleton County 16,577 96,876 22,016 85,556 
Madawaska County 8,196 46,805 8,767 28,547 
Other counties 8,791 297,645 2,018 160,345 
Province 54,165 482,548 55,125 312,702 


Source: Census of Canada, Agriculture, 1961 and 1976. 


provinces (Table 6). The sample group of P.E.I. growers 
is following a three-year rotation, and to secure an 
adequate land base for rotation they were renting 
approximately a third (105 acres) of the cropland used 
in their operations. While the sample is small, it does 
indicate the importance that P.E.I. growers attach to 
rotating potatoes. 


TABLE 6. LAND USE ON SELECTED COMMERCIAL 
POTATO FARMS IN PRINCE EDWARD ISLAND AND 
NEW BRUNSWICK, 1969 AND 1976 


bipaeals 41 N.B. 7 NAB: 
Farms Farms Farms 
Variety 19764 19696 19764 
— acres — 
Netted Gem 25 67 82 
Kennebec 63 70 66 
Sebago 1S _ — 
Katahdin — 25 4 
Other varieties 4 14 14 
Total 1 OW 176 166 
Other cropland 
suitable for potatoes 210 vis 94 
Total cropland soihid. 291 260 


aAgriculture Canada, Policy and Economics Branch, Potato 


Enterprise Case Studies, unpublished yearly reports, Truro, 
N.S. 
bRetson, G.C. and W.L. Hanlon, ‘’Potato Production Costs and 
Practices in New Brunswick,’’ Canadian Farm Economics, 8 
(February 1973). 
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Commercial growers in New Brunswick do not usually 
rotate potato fields as often as their P.E.I. counterparts. 
Soils in the potato-growing region of the upper St. John 
Valley are apparently suited to planting potatoes almost 
every year. 


Some growers said that they have been growing potatoes 
in certain fields for 20 years without detriment to yields 
or quality. In the N.B. sample (Table 6), the cropland 
base indicates that something shorter than a two-year 
potato rotation is followed. 


The main crops rotated with potatoes in both provinces 
are grain and hay, which are selected for their 
compatibility with potatoes rather than their 
competitiveness. Without an alternative cash crop to 
compete with potatoes, growers will likely continue to 
practise as short a rotation as possible. 


VARIETIES 


Improved varieties and increased emphasis on sales to 
processors in recent years have caused important changes 
in potato varieties grown on commercial farms in Prince 
Edward Island and New Brunswick. Data on varieties are 
available on a provincial basis only for 1977, but before 
that time studies by the Policy and Economics Branch 


give some indication of the importance of varieties 
grown on commercial potato farms (Table 7). Between 
70 and 80 percent of commercial production in each of 
the two provinces presently consists of Netted Gem 
(Russet Burbank in the United States) and Kennebec. 


Since the Netted Gem is used for tablestock and seed 
and is preferred as a processing variety it can be 
classified as multipurpose. Kennebecs are in demand for 
tablestock, seed and to a limited extent by processors. 
Before the popularity of these varieties, most of the 
commercial acreage in Prince Edward Island consisted of 
Irish Cobbler, Green Mountain, Katahdin and Sebago. Of 
these, only Sebago is still important commercially. In 
New Brunswick, Katahdin had been by far the most 
popular variety in the 1950s but by 1969 it had become 
of minor importance and by 1977 accounted for only 4 
percent of the commercial potato acreage. Newer 
varieties are continually being developed and tested but 
none has yet become commercially important in either 
province. 


YIELDS 


Over the past 20 years, the average potato yield per acre 
in the two provinces has shown an upward trend (Table 
8). The increase in yield per acre has contributed 


TABLE 7. TRENDS IN POTATO VARIETIES, PRINCE EDWARD ISLAND AND NEW BRUNSWICK, 1945-77 


Prince Edward Island 


New Brunswick 


80 Farms 80 Farms 5 Farms Province 31 Farms 41 Farms 7 Farms Province 
Variety 1945a 19506 1976e 1977f 1959¢ 19694 1976e 19777 
— percent — 
Netted Gem - = we. 36 a 38 49 50 
Kennebec — — 59 oy us 40 40 28 
Sebago = 309 14 14 6 _ = _ 
Katahdin -- _ - 52 14 2 4 
Irish Cobbler 55 _ aa — — - — 
: 50h 
Green Mountain 33 7 — - _ — _ 
Other 12 20 4 13 8 9 18 
29 
Total 100 100 100 100 100 100 100 100 


aAgriculture Canada, Policy and Economics Branch, unpublished study, Truro, N.S., 1945. 
bRetson, G.C. and E.S. Eaton, Potato Production in Prince Edward Island, unpublished report, Policy and Economics Branch, 


Agriculture Canada, Truro, N.S., 1950. 


CRetson, G.C., ‘Cost of Producing Potatoes on Selected New Brunswick Farms,’’ Economic Analyst, 23 (February 1972). 
dRetson, G.C. and W.L. Hanlon, ‘‘Potato Production Costs and Practices in New Brunswick,’’ Canadian Farm Economics, 5 (February 


1973), 


Agriculture Canada, Policy and Economics Branch, Potato Enterprise Case Studies, Prince Edward Island and New Brunswick, 


unpublished yearly reports, Truro, N.S. 


fStatistics Canada, Agriculture Division, unpublished yearly reports, Truro, N.S. 


9Approximate average of Sebago and Katahdin. 
Average of Irish Cobbler and Green Mountain. 
i Includes varieties having no percentage entered. 
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TABLE 8. TRENDS IN POTATO DISPOSITION, PRINCE EDWARD ISLAND AND NEW BRUNSWICK, 1956-75 


Acres Yield Total Disposition of Potato Crop 
per per Production Total Local Use, Seed Cullage 
Period Year Acre per Year Tablestock Seed Shipments and Processing and Loss 
cwt — 000 cwt (% in brackets) — 
Prince Edward Island 

1971-75 45,160 218 9,861 4,891 1,220 6,111 2,243 1,507 
(100.0) (49.6) (12.4) (62.0) (2257) (15.3) 

1956-60 44,440 170 7,554 4,325 T3i5 5,640 695 1,219 
(100.0) (57.3) (17.4) (74.7) (9.2) (16.1) 

New Brunswick 

1971-75 55,480 219 12,191 2,901 1,448 4,349 6,407 1,435 
(100.0) (23.8) (11.9) (35.7) (52.5) (11.8) 

1956-60 46,620 183 8,540 nas? n.a. 5,561 1,520 1,459 
(100.0) n.a. n.a. (65.1) (17.8) (17.1) 


@#Not available. 


Source: Agricultural Statistics, Provinces of Prince Edward Island and New Brunswick. 


significantly to total production. In Prince Edward 
Island, potato acreage is now approximately 1.6 percent 
(720 acres) more than in the 1956-60 period but 
production is 30.5 percent (2,307,000 cwt) higher. 
Similarly, in New Brunswick, acreage is averaging 19.0 
percent (8,860 acres) higher than the 1956-60 period 
but current production is 42.7 percent (3,651,000 cwt) 
higher. 


It is difficult to pinpoint specific reasons for the increase 
in yield per acre. One might be that a higher portion of 
the potato crop is now produced on larger commercial 
farms where commercial fertilizer is used at or in excess 
of recommended rates of application. In addition, 
potato production is becoming concentrated in the more 
favorable growing areas. 


DISPOSITION AND MARKETING 


There has also been a change over the past 20 years in 
the disposition of the potato crop in Prince Edward 
Island and New Brunswick (Table 8). Processors are 
using more of the crop and a smaller proportion is being 
shipped out of the provinces to tablestock and seed 
markets. 


In Prince Edward Island, however, the volume shipped as 
tablestock has actually increased even though the 
proportion of the crop shipped through this outlet has 
slightly decreased. Tablestock markets are still the most 
important outlet for P.E.I. potatoes and account for 
approximately 50 percent of the total crop. The 


6 


processing market has been expanding and the “‘local 
use, seed and processing” category now uses about 23 
percent of the crop compared with only 9 percent in the 
1956-60 period. Expanding processing facilities in the 
province could soon enable processors to handle up to a 
third of the crop if current sales prospects are 
maintained. 


The trend towards increased sales for processing is more 
pronounced in New Brunswick where, despite an 
increase in total production, shipments for tablestock 
and seed have decreased. Separate data for tablestock 
and seed shipments are available only from 1962. Since 
then, shipments of tablestock potatoes have decreased 
while shipments of seed potatoes have remained relative- 
ly constant. 


Farmers interviewed for N.B. potato-enterprise studies 
(Table 4) indicated that they had experienced many 
difficulties and uncertainties when shipping tablestock 
potatoes to central Canadian and export markets. These 
problems included the necessity of sometimes having to 
pay at destination points for regrading carloads of 
potatoes found to be below Canada No. 1 standards, 
inability to collect or delays in collecting from buyers at 
destination points, lower market prices at Montreal and 
Toronto for N.B. than for P.E.I. potatoes, lack of proper 
warehousing facilities for export potatoes at Saint John, 
and extreme fluctuations in market prices from year to 
year. Having found the processing market more stable, 
many growers have shipped an increasing portion of the 
potato crop through this outlet. 
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The major processor recently noted that potato 
production in its N.B. plants would probably remain 
stable when their new processing facilities become 
operational in Manitoba this year. Implications for N.B. 
growers are that they will have to pay more attention to 
tablestock and seed markets in the future if total 
production is to be maintained or expanded. 


To further develop and service Canadian and export 
markets with tablestock and seed, collective action by 
growers might be necessary. Such marketing aspects as 
advertising, market information, packaging, quality 
control, varietal preference, etc., could be better 
approached on an industry basis. There is presently no 
one organization representing the N.B. potato growers 
on these matters but growers are making attempts to 
organize on a provincial basis. 


SUMMARY 


In an attempt to remain competitive on Canadian and 
export markets, potato producers in the Maritime 
Provinces have been adjusting to changing production 
and marketing conditions by adopting new production 
methods. In the two major producing provinces, Prince 
Edward Island and New Brunswick, there are fewer 
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growers but with more potato acreage increasingly on 
soils most suited to potato production. 


In recent years, shipments of P.E.I. tablestock potatoes 
have been increasing but in New Brunswick, growers 
have reduced shipments. In response to processor 
demand, growers in both provinces, particularly in New 
Brunswick, have been marketing an_ increasing 
proportion of their crops through processing outlets. 


There is an indication that potato processing will expand 
in Prince Edward Island but probably not in New 
Brunswick. Growers in New Brunswick will probably 
need to pay more attention to developing more 
tablestock and seed markets. They are already organizing 
themselves, and if successful, the organization will be 
able to represent growers’ interests on production and 
marketing aspects of the industry. 
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THE 


G.J. King* 


INTRODUCTION 


The use of aircraft in Canadian agriculture has become 
increasingly important during the past two decades. 
Agriculture Canada conducted the first survey of aircraft 
use in Canadian agriculture in 1957. Subsequent 
surveys, for 1961, 1965 and 1971, have indicated a slow 
but steady increase in flying related to farming. 
Agricultural acreage sprayed increased from about 
435,000 acres in 1957 to approximately 1,000,000 acres 
in 1971. Spraying refers to aerial applications of 
chemicals (for controlling weeds, disease, insects and 
brush) and distribution of fertilizers and seeds. 


Recently Agriculture Canada carried out another survey 
of rural aircraft use for 1976 (King), the results of which 
show a dramatic increase in agricultural flying with over 
2,500,000 acres reported as being aerially sprayed. The 
purpose of this study was to obtain primary data on 
aircraft use, namely quantitative and appraisal measures 
and information about developments since the last 
assessment (Philpotts 1972) as well as those that are 
currently taking place. The study provided information 
on agricultural spraying, agricultural non-spray aerial 
activities and non-agricultural activities. Specific items of 


*G.J. King is head of the Remote Sensing Unit, Research Divi- 
sion, Policy and Economics Branch, Agriculture Canada, 
Ottawa. 


USE OF AIRCRAFT IN AGRICULTURE 


Rural aircraft use has risen dramatically in recent years 
and its popularity continues to grow. Increasing numbers 
of commercial and private operators are discovering not 
only the small airplane’s economic efficiency in weed 
and insect control, seeding and fertilizing but also other 
new uses. The author predicts a future when the private 
airplane will become a usual piece of farm machinery. 


interest included acreage covered, flying time, flying 
costs, chemicals applied and aircraft types. Comments 
pertinent to agricultural aviation were also solicited from 
respondents. 


Questionnaires were mailed to 1,190 potential rural 
aircraft operators in three categories: 1. commercial 
operators — licensed for commercial aerial spraying 
(class 7AAD licence); 2. exemption operators — 
officially exempt from the above licensing regulations 
and carrying out spray operations within a 25-mile 
radius of their home bases; and 3. flying farmers — 
operating privately-registered aircraft for non-spray 
activity or for spraying over only their own farms. 


About 61 percent of the operators returned 
questionnaires, with a similar response rate from all 
operator groups. Data were assembled according to two 
major regional groupings — the Prairies (Alberta, 
Saskatchewan and Manitoba) and the East (Quebec, 
Ontario and the Atlantic Provinces) and _ British 
Columbia. Agricultural activities recognized were weed 
and plant disease control, insect control, fertilization, 
seeding, brush control and defoliation and other 
agricultural flying. 


The data presented below are generally adjusted from 
the figures reported by the 61 percent of respondents. 
Estimations based on the total population were made 
only for acres flown over. 
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OPERATORS 


Potential operators were located with the aid of the 
Canadian Transport Commission. The numbers of 
operation bases suggested far greater potential activity in 
the Prairies (917 operators) than in the East and British 
Columbia (273 operators). Returns indicated that 60 
percent of the respondents in the Prairies were engaged 
in agricultural flying compared with 34 percent in the 
East and British Columbia (Table 1). 


Of the respondents engaged in agricultural flying, 
approximately SO percent in the Prairies and 33 percent 
in the East and British Columbia reported agricultural 
spraying. About half of the operators spraying in the 
Prairies were commercial or exemption operators, the 
other half flying farmers. In the East and British 
Columbia, spraying was almost exclusively carried out 
by commercial operators. 


Approximately 73 percent of the respondents reporting 
agricultural flying in both regions, mainly exemption 
and flying farmer operators, engaged in other 
agricultural flying. This included flying to observe land, 
buildings, crops, pastures and livestock, to transport 
workers and supplies, to purchase and repair equipment 
and to attend agricultural meetings. 


AGRICULTURAL SPRAYING 
Acreage Sprayed 


The operators sprayed 2,653,581 acres (adjusted total) 
for agricultural purposes in 1976 (Table 2). Sixty-five 
percent of this acreage was sprayed for weed and plant 
disease control, 15.0 percent for insect control, 3.5 for 
fertilizing, 3.5 for brush control and 0.7 for seeding. The 
rest of the reports did not give the purpose for spraying. 


Approximately 80 percent of the aerially sprayed acres 
were in the Prairies and 20 percent in the East and 
British Columbia. 


In the Prairies, weed and plant disease control was the 
dominant activity, accounting for about 72 percent of 
the acres sprayed. Most of this activity was for weed 
control, the greatest problem being wild oats, followed 
by wild mustard, various thistles, buckwheat, stinkweed, 
cowcockle, ragweed, pigweed and other less important 
weeds. Insect control was the next most important, with 
8.5 percent of the acres sprayed mainly for grasshoppers, 
flea beetles, aphids and tent caterpillars. 


In the East and British Columbia, weed and plant disease 
control and insect control were about equally important, 
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both accounting for approximately 40 percent of the 
land aerially sprayed. Blight in beans and potatoes stood 
out as an important target disease and insects sprayed 
for included aphids and various beetles and worms 
(hornworms, armyworms and cutworms). 


Fertilizing accounted for a further 14.5 percent of 
acreage sprayed. Respondents applied almost exclusively 
fertilizers supplying nitrogen, mostly to grain crops, hay 
and pasture. 


Neither seeding nor brush control and defoliation were 
significant in either region; most of the acreage covered 
was in the Prairies. Grasses and rapeseed were the crops 
most often aerially seeded, followed by grain. 
Respondents reported brush control in pastures, 
rangeland and ditch banks, mainly in the Prairies, and 
some bean, potato, clover and rapeseed defoliation, 
largely in the East and British Columbia. 


The Prairies dominated in weed and plant disease control 
(87 percent of the acreage sprayed for this activity), 
seeding (78 percent) and brush control (77 percent); the 
East and British Columbia led in insect control (58 
percent) and fertilizing (85 percent). Commercial 
operators were responsible for spraying 61 percent of 
this acreage, exemption operators 23 percent and flying 
farmers 16 percent. 


Flying time 


This spraying involved a reported 20,000 hours of flying, 
about 72 percent of which were flown in the Prairies and 
28 percent in the East and British Columbia. The East 
and British Columbia had a higher percentage of hours 
flown than of acres covered, whereas in the Prairies the 
percentages were reversed. This probably reflects the 
difference in agricultural environment, with more time 
required to complete similar operations in the East and 
British Columbia,’ and differences in the activities 
performed. The speeds of operation, where possible to 
determine for the various activities and operator groups, 
were by no means uniform or consistent (Table 3). 
Within each operator group and region, however, opera- 
tion speeds for weed and plant disease control and 
insect control were generally similar. Speeds of 


' Philpotts (1971) showed that it took about twice as long to 
spray a field half a mile long, than a field with the same area 
and one mile long, due to increased turn time. For instance, a 
100-acre field half a mile long required 31.94 minutes com- 
pared with 16.13 minutes for a 100-acre field, one mile long. 
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TABLE 3. SPEEDS OF OPERATION 


Commercial Exemption Flying Farmers 

Activity Prairies East & B.C.* Prairies East & B.C.° Prairies East & B.C.? 

— seconds to fly over one acre — 
Weed and plant disease control 23.5 38.9 32.8 NSD‘ e272 NSD 
Insect control 24.5 35.0 42.8 NSD 3672 NSD 
Fertilizing 37.8 53.0 46,76 NSD 104.96 NSD 
Seeding 46.9 37.86 53.6) NSD 84.76 NSD 
Brush control and defoliation 36.0 75.26 95.7 NSD 51.86 NSD 

— acres flown over in one hour — 
Weed and plant disease control 153.1 O2 Fk Clntveal NSD ae 7. NSD 
Insect control 147.0 OZ 84.9 NSD 99.6 NSD 
Fertilizing 95.2 67.9 Wipe NSD 34.3 NSD 
Seeding 76.8 95.3 67.1) NSD 42.5 NSD 
Brush control and defoliation 100.0 479 S57 (5: NSD 69.5 NSD 


4Excludes British Columbia. 
bVery limited data base. 
CNSD =not sufficient data base. 


operation for the other activities were much lower. For 
comparable activities, the East and British Columbia 
generally showed a lower speed of operation than the 
Prairies. 


Commercial operators reported a consistently higher 
speed of operation than exemption and flying farmer 
operators. The notable fact, however, is the high speed 
of operation in all activities, which undoubtedly helps to 
justify the use of aircraft in farming. 


Chemicals 


The data contained insufficient detail for drawing 
conclusions about the association of chemicals, 
application rates, activities and acreage covered. 
Operators used a variety of chemicals for most activities. 
Some general points may nevertheless be made about the 
applied chemicals. 


In weed control, about 47 percent of operators used 
granular Avadex against wild oats. Application rates 
ranged from about 12 to 15 pounds per acre. About 28 
percent of the operators reported using carbyne, at rates 
of four to six ounces per acre, and about 12 percent 
reported using Endaven, at a rate of 16 ounces per acre. 
For other weeds, 24D at four to eight ounces per acre 
was by far the most common chemical, reported by 
about 36 percent of operators. Banvel (one to two 
ounces per acre), MCPA (five to eight ounces per acre) 
and LV96 (four to eight ounces per acre) together 
accounted for about another 30 percent of reports. 
Against insects, Furadan and Malathion were most 
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commonly used, finding application for most species. To 
control brush, nearly 50 percent of respondents used 
24D in its various forms. Defoliation was almost 
exclusively accomplished by Reglone. 


Custom Rate Per Acre 


Comparison of flying costs among operator groups was 
possible only for the Prairies. It is apparent from the 
data in Table 4 that the exemption and flying farmer 
operators charged similar fees, which tended to be 
slightly below those of the commercial operators. In all 
cases, the lowest rate was for weed and plant disease 
control and the highest for brush control. A comparison 
of commercial operators’ charges in the two regions 
shows that in the East and British Columbia they were 
nearly twice those in the Prairies, the difference no 
doubt partially reflecting the lower operation speed in 
the East and British Columbia. 


Type of Aircraft 


The above agricultural spray operations were carried out 
with the aid of over 220 aircraft. Fifty-two percent were 
specifically designed for aerial spraying — Cessna 
AgWagons and AgTrucks, Piper Pawnees, Grumman 
AgCats and Thrush Commanders. Sixty-nine percent of 
commercial spray operators in the Prairies and 71 
percent in the East and British Columbia preferred these 
types. The only non-agricultural aircraft popular with 
commercial operators was the Piper Super Cub. 


Forty-three percent of both exemption and flying 
farmer operators used agricultural aircraft extensively 
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TABLE 4. AVERAGE CHARGE FOR FLYING? OVER ONE ACRE 


Commercial 
Activity Prairies Bastrcatorc: 
Weed and plant disease control 1.64 3.34 
Insect control 1.76 3.38 
Fertilizing 1.80 3.66 
Seeding 1.95 4.27¢ 
Brush control and defoliation 2.676 4.03¢ 


Exemption Flying Farmers 
Prairies Eastianerc. Prairies East & B.C. 
Ge 
1489 NSD 1.47 NSD 
1.60 NSD herbs: NSD 
2.00¢ NSD NSD NSD 
1.58¢ NSD 1.56¢ NSD 
2.18 NSD 225° NSD 


4aCharge for flying only; excludes costs of chemicals. 


bExcludes two firms whose reported charges far exceed the average. 


©Small data base. 


for spray operations. Dual purpose craft were also 
popular, notably the Cessna 172 and Piper Super Cub, as 
were the Aeronca Champion and Boeing Stearman. No 
other aircraft saw extensive use for spray operations. 


OTHER AGRICULTURAL FLYING 


Besides in spraying, operators used aircraft for many 
other agricultural activities, the most frequent of which 
are grouped in four categories: 


Livestock Management 


Checking livestock 

Animal counts 

Livestock searches 

Livestock spotting 

Checking salt licks and water holes 
Fence line patrol 

Checking pastures and range 
Cattle purchase 

Ranch operation 


Crop and Land Management 


Crop inspection (weeds and insects) 

Checking land 

Checking crop condition, uniformity and ripening 

Checking crop damage (wind and hail) 

Checking moisture conditions (drainage, wet spots 
and floods) 

Checking effect of fertilizers 

Checking and chasing birds 

Checking soil conditions 

Checking washouts 

Frost protection 

Checking drainage improvement 

Searching for stray cattle 
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Farm and Equipment Management 


Transportation for equipment repairs 
Transportation of parts and supplies 
Transportation in equipment purchase 
Transportation in land purchase 
Transportation (general) 

Transportation of farm workers 

Checking buildings, grain bins, hay and straw 
Transportation in farm sales 

Trespasser, hunter and predator patrol 
Surveillance of unattended property in winter 


General 


Transportation to agricultural meetings and 
conventions (various) 
Farm business (unspecified) 

Checking on progress, methods, etc., of other 
farms 

Aerial photography for drainage patterns, insect 


and fertilizer problems 


These activities required about 1,300 hours of flying 
time, most (87 percent) by flying farmers, mainly those 
living in the Prairies. The greatest emphasis was on land 
and crop management. Aircraft offer many advantages 
for these purposes, especially time saving, access when 
conditions are unsuitable for ground vehicles and the 
advantages of the aerial viewpoint. Aircraft use in 
livestock operations was also widely reported, 
respondents claiming large savings in time over using a 
truck or a horse or both. They also commented on the 
visual penetration of brush areas often invisible to a 
ground observer. Another important use was in 
maintaining equipment. Many commented on_ the 
increasing centralization of supply and service centers, 
and the unreliability of telephone orders for parts, 
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missed buses or wrongly dispatched parts causing long 
and costly delays. The operators reported that aircraft 
allowed timely access to these centers. They also noted 
that aircraft were frequently used to transport men and 
equipment in the farm operation, and in going to 
meetings and conventions. Many pointed out that such 
meetings were valuable in improving their farming 
operations, introducing new ideas, equipment, etc., and 
claimed that because of the distances involved, their 
attendance was made possible only by their access to 
private air transportation. 


PROBLEM AREAS 


Some respondents expressed concern about taxes on 
imported aircraft (federal duty, excise and provincial 
sales taxes) and on aviation fuel for agricultural use. 
Some considered agricultural aviation, particularly 
aspects of low flying and night spraying, over-regulated 
and some under-regulated. Other comments indicated 
concern about the availability of 80-87 aviation fuel, the 
lack of training opportunities, the quality of facilities for 
agricultural aviation, the provision of information to 
operators and to the public, and aspects of agricultural 
aviation requiring further research. These are covered 
fully in the report, which interested readers may consult. 


SUMMARY AND CONCLUSIONS 


The results of the survey on rural aircraft use for 1976 
showed a marked increase in agricultural flying since 
1971 in terms of total acres covered and rate of growth. 
Acreage sprayed increased from approximately | million 
acres to over 2.5 million, and estimates based on the 
total population of operators suggest that as many as 3.7 
million acres were sprayed. 


Apart from this dramatic increase in acreage, trends 
established in previous surveys continued, notably the 
concentration of rural flying in the Prairies. Not only 
were the majority (77 percent) of potential operators 
located here but the percentage of Prairie operators 
reporting agricultural flying was approximately twice 
that in the East and British Columbia. Of the 2.5 million 
acres sprayed, 80 percent were in the Prairies. Similarly, 
72 percent of the 20,000 hours flown for spraying were 
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flown in the Prairies. The Prairies remained the region of 
greater activity, and yet the rate of increase in acreage 
sprayed since 1971 was larger in the East and British 
Columbia than in the Prairies. 


Commercial operators accounted for 61 percent of the 
total acreage sprayed, exemption operators 23 percent 
and flying farmers 16 percent. The predominant activity 
was weed and plant disease control, but insect control 
and fertilizing were also important in the East and 
British Columbia. 


Flying time per acre and cost per acre were greater in the 
East and British Columbia than in the Prairies, reflecting 
basic differences in agricultural environment. The short 
flying times per acre reported were generally impressive, 
and many operators claimed aerial spraying to be 
economically efficient. Such spraying is perhaps also 
becoming increasingly professional, with 52 percent of 
reported aircraft being restricted agricultural aircraft, 
compared with 40 percent in 1971. 


As farmers strive to maximize efficiency to counter the 
effects of the cost-price squeeze, many more will 
undoubtedly recognize the benefits of aircraft in their 
farming operations. Thus the prospect for agricultural 
flying is one of rapid growth. As use increases, however, 
so will the need to resolve many of the problems 
operators mentioned, such as drift control, inadequate 
training facilities and urban complaints. At the same 
time farmers will undoubtedly find new uses for what 
will likely become a common piece of farm machinery. 
The use of aerial photography in land management is 
one area which should be explored by farmers. 
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INTRODUCTION 


Dairy farm operators can combine livestock, buildings, 
manure storage, equipment, land, feed storage, labor and 
management in many ways; a particular combination 
represents a dairy farm system. Many systems reflecting 
efforts to improve and expand production have evolved 
in the Atlantic area. Since farms are usually acquired as 
production units, modifications are limited by existing 
constraints and the operators’ opinions of how to deal 
with them. The manner in which production factors are 
combined significantly influences the economic results. 
It is not possible or practical to evaluate every dairy 
system since there are as many systems as there are dairy 
farmers; some combinations, however, are at least 
partially common to many dairy farms. Knowing the 
economic results of alternative combinations can help 
farmers and extension specialists to more objectively 
assess problems on the farm. 


In 1976, Agriculture Canada conducted a study for the 
Nova Scotia Department of Agriculture and Marketing 


*T. Campbell Gunn is an economist with the Atlantic Provinces’ 
Regional Office, Policy and Economics Branch, Agriculture 
Canada, Truro, Nova Scotia. He appreciates the assistance of 
SE. Allaby, RE Hayman. J.D. Guin, —.M. ‘Cock, BM: 
Trenholm and others referred to in this paper. 
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ECONOMIC EVALUATION OF DAIRY FARM 
SYSTEMS 


IN THE ATLANTIC PROVINCES 


A dairy farm system comprises many variables, such as 
types of equipment and storage facilities for feed, which 
help determine the economic outcome of the operation. 
Knowing the economic results of using different types of 
variables can assist in objectively assessing problems on 
the farm. 


to evaluate the economic effects of alternative dairy 
farm systems, e.g., a system comprising stanchion barns, 
tower silos and corn silage compared with one 
comprising free-stall barns, horizontal silos and corn 
silage. Because all production factors on a dairy farm are 
interrelated, the study examined the total dairy system 
rather than only its subsystems. For example, the 
number of barn days affects the manure handling 
system, the cropping system, labor and operating capital 
requirements, etc. 


EVALUATION METHODS 


In this study, a total dairy farm system consisted of the 
barn, manure and cropping subsystems, with each 
subsystem having specific characteristics. Each total 
system was categorized according to the number of 
cows. A total dairy farm system could consist of 100 
cows, a free-stall barn, double-four milking parlor, solid 
manure handling system, corn silage stored in a 
horizontal silo, hay and pasture. A general description of 
the dairy farm systems evaluated is in Table 1. 


Instead of collecting primary data from sample farms, 
budgeting algorithms comprising research data and 
information provided by subject matter specialists were 
used to evaluate the systems. The economic results 
reflect hypothetical farm units. 
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A 1,300-pound cow producing 13,000 pounds of milk a 
year was used as a Standard for all systems. The 
researchers assumed that herd replacements were 
purchased, and that when pasture was included in the 
forage program, cows were housed 220 days a year; 
otherwise, they were confined for 365 days. 


No single computerized model exists in the Atlantic 
Region for evaluating complete dairy systems, but some 
models are available to evaluate subsystems and parts of 
subsystems. These models were used with 
non-computerized models and the results combined to 
evaluate the total system. All systems were evaluated on 
their total annual operating and fixed costs per cow. 


In interpreting results, emphasis should be placed on the 
relative position of the various systems rather than the 
absolute annual costs of the systems. 


CROPPING SUBSYSTEMS 


The acreage required for each herd, the crop program 
and the storage system had to be defined before forage 


costs per cow could be calculated. This was done by 
determining daily dry matter consumption, days on 
feed, cow numbers, storage losses and dry matter yield 
per acre. 


(Pounds of dry matter 
consumed by cow per day 
X No. of days on feed 
X No. of cows) 


Number of acres required = 
Storage loss factor 


Dry matter yield per acre 


The coefficients for determining acreage requirements 
for the alternative cropping systems are in Table 2. 


Having established the number of acres required, 
harvesting- and storage- cost computerized models were 


TABLE 1. DAIRY FARM SYSTEMS AND CHARACTERISTICS OF SUBSYSTEMS 


Number of Barn 
Cows Subsystem 
40 Stanchion 
(pipeline) 
70 Stanchion 
(pipeline) 
70 and 100 Free-stall 
D-4 milking 
system 
100, 150, Free-stall 
200 and 250 D-4 automatic 


milking system 


Manure Cropping 
Subsystem Subsystem 
1. Gutter cleaner 1. Mow-dried hay and 
2. Slatted gutter pasture 
1. Gutter cleaner 1. Mow-dried hay and 
2. Slatted gutter pasture 


2. Grass silage, hay 
and pasture 

3. Wilted silage and 
pasture 

4. Corn silage, hay and 
pasture, silage stored 
in tower silos 


1. Solid manure 1. Mow-dried hay and 
2. Slatted floor pasture 
3. Liquid manure 2. Grass silage, hay and 
pasture 
3. Wilted silage and 
pasture 


4. Corn silage, hay and 
pasture, silage stored 
in tower and horizontal 


silos 
1. Solid manure 1. Hay@ 
2. Slatted floor 2. Grass silage and hay 
3. Liquid manure 3. Wilted silage 
4. Corn silage and hay, 


complete stored system, 
silage stored in towers 
and horizontal silos 


4Hay as the only forage not included in the 150-, 200- and 250-cow systems. 
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TABLE 2. COEFFICIENTS FOR DETERMINING ACREAGE REQUIREMENTS FOR 


PING SYSTEMS? 


ALTERNATIVE CROP- 


Percent Dry Matter Percent Dry Matter 

Type of Dry Yield Matter Consumption 

Forage Matter (Ib per acre) Storage Loss (Ib per cow per day) 

Corn silage 28 6,720 12.9 (TS)> 22.0 
20.2 (HS)¢ 

Grass silage 25 5,000 14.4 (TS) 22.5 
20.3 (HS) 

Wilted silage 32 5,000 11.9 (TS) 28.2 
21.5 (HS) 

Hay (with silage fed) 85 4,500 5 4.3 

Hay (no silage fed) 85 4,500 5 26.4 

Pasture 20 3,500 — 26.0 


4The storage loss factor for silages is based on a formula developed by Dr. Ray Lassard, a research scientist with the Animal Research 


Institute, Agriculture Canada, Ottawa. The storage loss factor for hay was provided by Alex Henderson, an agronomist with the 
N.S. Department of Agriculture and Marketing, Truro, Nova Scotia. Forage dry matter consumption rates and dairy ration feeding 
rates were provided by Ernest Maynard, Provincial Livestock Superintendent, N.S. Department of Agriculture and Marketing, Truro, 


Nova Scotia. 
bTS =tower silo. 
CHS =horizontal silo. 


used to determine crop production costs.’ Growing 
costs were established by using non-computerized 
models.” The annual fixed and variable costs per acre for 
machinery and labor used in the harvesting operation 
were calculated with the harvesting model. Fixed costs 
for the silo and silo unloader were not included in the 
cost calculations for the cropping subsystem, but were 
included in the storage costs. 


A computerized storage cost model was used to calculate 
the size and cost of the silo required to store each silage 
crop, and to determine the storage costs per acre while 
accounting for dry matter storage losses. It was assumed 
that the harvesting and storing of all forage was well 
managed and at the same relative stage of maturity, 
keeping qualitative storage losses minimal, and that 
cement stave tower silos and cement horizontal silos 
(without roofs) were used. Hay storage costs were 
computed by using a dairy barn systems model. Costs 
not accounted for in the harvesting model and storage 
cost model include growing costs and those related to 
silo unloaders. These fixed and variable costs per acre 
were determined separately. (See Footnote 2.) 


'These models were developed by Dr. James Lovering, an econ- 
omist, and Allan MclIssac, an economic analyst assistant, with 
the Agriculture Canada Research Station, Charlottetown, 
Prince Edward Island. 


2Cash costs for corn silage, grass silage, wilted silage and hay 
and total costs for pasture production based on current cost 
per acre budgets were developed by Dr. James Lovering. 
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Total forage costs per acre were calculated by adding the 
outputs from the harvesting and storage models to those 
of the crop growing budget. Pasture costs were 
computed separately. The costs per acre established for 
forage and pasture were converted to the cost per cow 
for each system. 


In calculating dairy ration costs per cow, all feed 
recommendations were based on a 1,300-pound cow 
producing 13,000 pounds of milk annually. (See 
Maynard, Footnote a, Table 2.) Assuming a normal 
lactation curve, dairy ration was fed to balance the 
nutritional requirements of the cow. Forage quality was 
assumed to be as follows: corn silage — 8.57 percent 
crude protein (C.P.), 2.5 percent metabolizable energy 
(M.E.); grass silage — 10.8 percent C.P., 2.396 percent 
M.E.; wilted silage — 10.9 percent C.P., 2.462 percent 
M.E.; hay (as fed) — 10.0 percent C.P., 1.783 percent 
M.E.; pasture (as fed) — 2.7 percent C.P., 0.599 percent 
M.E. For a forage program composed of hay and pasture, 
grass silage, hay and pasture or grass silage and hay, a 
basic concentrate input of 3,800 pounds of 16-percent 
dairy ration at $7.70 a cwt was used; for a program 
consisting of wilted silage and pasture or wilted silage 
only, 3,500 pounds of an 18-percent dairy ration at 
$7.95 a cwt; for a program of corn silage, hay and 
pasture, 2,500 pounds of 20-percent dairy ration at 
$8.25 a cwt and 1,500 pounds of a 16-percent dairy 
ration; and for corn silage and hay, 3,800 pounds of a 
20-percent dairy ration. 
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TABLE 3. SUMMARY OF ANNUAL FEED COSTS PER COW 


Cropping 
Program Cows Hay Pasture 
— No. — _ 
Hay and pasture 40 263 114 
70 247 115 
100 241 114 
Grass silage, 70(TS)a 38 115 
hay and pasture 70(HS) 38 115 
100(TS) 38 114 
100(HS) 38 114 
Wilted silage 70(TS) - 115 
and pasture 70(HS) - 115 
100(TS) - 114 
100(HS) — 114 
Corn silage, 70(TS) 38 115 
hay and pasture 70(HS) 38 115 
100(TS) 38 114 
100(HS) 38 114 
aTS = tower silo. 
bHS = horizontal silo. 


BARN SUBSYSTEM 


A dairy barn systems model was used to calculate annual 
costs per cow for feeding, milking and manure handling 
operations. Costs were included for electricity, fossil 
fuel, milking labor costs, feeding and manure removal, 
managing, veterinary services and supplies and fixed 
costs for buildings and equipment. The fixed costs of the 
silo and silo unloading equipment were included as part 
of the crop production costs. These cost calculations 
were used to determine the economies of alternative 
feeding, milking and manure handling systems for 
stanchion and free-stall barns.° 


The solid manure disposal system for a free-stall barn 
included a cement storage pad with a six month storage 
capacity, a scraper to move the manure to the pad and a 
front-end loader with a conventional spreader to 
complete removal. For the stanchion barn, a barn 
cleaner transferred the manure to a cement pad. 


The slatted floor and slatted gutter system allow the 
manure to fall directly into a cement holding tank 
beneath the barn floor. From there the manure is 
transferred semi-annually to the field by liquid manure 


3The dairy barn systems model was developed by Gerry Misener, 
an agricultural engineer with the Agriculture Canada Research 
Station, Fredericton, New Brunswick. 
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Grass Wilted Corn Dairy Total 
Silage Silage ~ Silage Ration Feed 
$ mu 
_ _ — 293 670 
— = 293 655 
_ — — 293 648 
253 _ — 293 699 
231 _ - 293 677 
252 _ - 293 697 
22 — _ 293 657 
_ 293 — 278 686 
_ 271 — 278 664 
= 278 _ 278 670 
~ 251 — 278 643 
~ — 206 314 673 
- ~ 181 314 648 
— _ 195 314 661 
- = 166 314 632 


handling equipment. When slatted floors are not part of 
the free-stall barn, manure is scraped daily to the cement 
holding tank until transferred to the fields with the 
liquid manure-handling equipment. 


FEED COSTS 


Feed costs are the annual costs per cow for forage plus 
the annual costs for required dairy ration. With pasture 
as part of the feeding program, the least-cost feed 
alternative consisted of hay followed by corn silage and 
then by wilted silage (Table 3). This relationship 
remained as long as tower silos were included in the 
system (Figure 1). At the 70- to 100-cow levels, the corn 
silage, hay and pasture program was $18 to $13 per cow 
more costly than the hay and pasture program. When 
silages were stored in horizontal silos, the least-cost feed 
alternative was corn silage followed by wilted silage at 
the 100-cow level. At the 70-cow level, the hay and 
pasture combination was less costly than the wilted or 
grass silage program (Figure 2). No penalty was included 
in the hay costs for possible quality loss due to a 
prolonged harvest season associated with increased 
acreage. At the 70-cow level, forage costs, regardless of 
the type of forage used, were about $22 less when the 
forage was stored in horizontal silos instead of tower 
silos and approximately $29 less at the 100-cow level. It 
is important to consider the total feed package. The cost 
of growing grass silage was $40 per cow less than that for 
growing wilted silage. 
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ANNUAL COW FEED COST COMPARISONS FOR HAY AND PASTURE AND GRASS SILAGE, 
HAY AND PASTURE; WILTED SILAGE AND PASTURE; AND CORN SILAGE, 


HAY AND PASTURE 


SILAGES STORED IN TOWER SILOS 
Feed Cost Per Cow (S) 
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ANNUAL COW FEED COST COMPARISONS - COMPLETE STORED SYSTEM FOR GRASS 
SILAGE AND HAY; WILTED SILAGE; AND CORN SILAGE AND HAY 
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SILAGES STORED IN HORIZONTAL SILOS 
Feed Cost Per Cow ($) 
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In addition to the grass silage, the dairy ration and hay 
requirements offset the $40 per cow savings, making 
them more expensive by approximately $13 per cow. 
When corn silage was fed, more dairy ration was needed 
to balance it; however, the lower cost per cow for the 
forage package offsets this higher requirement to make it 
the least costly package of the silage programs. 


COMPLETE STORED FEED 


A complete stored system was considered to be one in 
which the cows were in confinement 365 days a year 
with forages in storage. The 100-cow level was the only 
one in which hay was considered the only forage in a 
complete stored system. At this level, hay was less costly 
than grass silage or wilted silage regardless of the storage 
system used but more costly than corn silage stored in 
horizontal silos. No attempt was made to discount hay 
quality because of the high acreage requirement for this 
herd size (Table 4). 


When silages were stored in tower silos, the least-cost 
feed package was corn silage and hay followed by wilted 
silage,and then by grass silage and hay (Figure 3). Total 
feed costs were about $60 per cow less for corn silage 
and hay than for grass silage and hay. When silages were 
stored in horizontal silos, the results were the same as 
above (Figure 4). Because of investment requirements, 
costs did not decrease uniformly as cow numbers 
increased. The cost spread between corn silage and hay, 
and grass silage and hay was approximately $50 per cow 
in favor of corn silage and hay. Corn silage was a 
component of the least-cost feed package because corn 
has a higher dry matter yield per acre than the other 
forages. When corn silage is fed, more dairy ration is 
needed to balance the feeding program. The additional 
ration costs, however, were not great enough to offset 
the savings in growing and storage costs. 


The least-cost feed alternative, regardless of crop or cow 
numbers, included. horizontal silos. This cost advantage 
varied from $31 to $61 per cow depending on the crop 
and the number of cows. In the 100-cow unit, the 
advantage ranged from $46 to $61, while in the 250-cow 
unit, the advantage ranged from $31 to $37. The higher 
figures were for grass silage and the lower figures for 
corn silage, with wilted silage in between. 


SUMMARY OF BARN SYSTEMS COSTS 


The barn systems are summarized according to cropping 
programs because of the latters’ influence on the barn 
system cost. The number of confinement days, for 
example, influences the feeding and manure handling 
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TABLE 4. ANNUAL PER COW FEED COST COM- 
PARISON FOR COMPLETE STORED SYSTEMS 


Cropping Grass Wilted Corn Dairy Total 
Program Cows Hay Silage Silage Silage Ration Feed 
— Now _ $ = 
Hay 100 374. — - _ 293 667 
Grass silage 100(TS)@ 64 397 = _ 293 754 
and hay 100(HS)® 64 336 — _ 293 693 
150(TS) 72, 382 = — 293 747 
150(HS) VE EBL - - 293 697 
200(TS) 68 372 _ - 29ST 3S 
200(HS) 68 327 _ _ 293 688 
250(TS) 67 367 — — 293 me 2) 
250(HS) 67 330 - = 293 690 
Wilted silage 100(TS) — _ 452 - 2135 iso 
100(HS) - _ 406 = 278 684 
150(TS) a 432 — QS aa7 1.0 
150(HS) = - 393 oa 21Samos | 
200(TS) - — 420 _ 278 698 
200(HS) — - 393 — 278 ~2671 
250(TS) — — 423 - DiSmaeOn 
250(HS) _ = 388 - 278 666 
Corn silage 100(TS) 64 — — 316 314 694 
and hay 100(HS) 64 — = 264 314 642 
150(TS) 72 — 304 314 690 
150(HS) 72 = — = 261 314 647 
200(TS) 68 — a 294 314 676 
200(HS) 68 — — 256 314 638 
250(TS) 67 — — 287 314 668 
250(HS) 67 — — 256 314 637 
4aTS_ == tower silo. 
DHS = horizontal silo. 


costs. The annual costs per cow with the stanchion 
barn system were higher than those with the free-stall 
(Table 5). The margin of difference was over $85 per 
cow based on the 70-cow herd size. The main reasons 
for this were higher labor, building and equipment 
costs. Stanchion barns were not evaluated under a 
complete stored feed system. 


Free-stall barns were evaluated for 100- to 250-cow 
herds under a total confinement setup, with a $70 per 
cow spread in annual operating and fixed costs between 
cow levels (Table 6). The biggest advantage in economies 
of size took place between 100 and 150 cows (Figure 5). 
Approximately 66 percent of the $70 differential ($46) 
occurred between 100 and 150 cows whereas only 13 
percent ($9) took place between the 200 and 250 levels. 


The barn system with solid manure disposal was the least 
costly for all herd sizes considered. For 70- to 250- cow 
herds housed in free stalls, there was little difference in 


CANADIAN FARM ECONOMICS Vol. 13 No. 2 


TABLE 5. SUMMARY OF ANNUAL OPERATING AND FIXED COSTS PER COW FOR ALTERNATIVE BARN 
SYSTEMS, PASTURE INCLUDED IN FORAGE PROGRAM 


Barn Manure 
System Cows System 
— No. — = 
Stanchion Barn 40 SMe 621 
(pipeline and 40 sGd 615 
feed carts) 70 SM 527 
70 SG 524 
70(TS)a SM = 
70(TS) SG - 
Free-stall 70(TS) SM _ 
D-4 milking system 70(HS)> SM — 
Mechanical 70(TS) SFe — 
feeders (TS) 70(HS) SF = 
Silage wagons (HS) 70(TS) Luft = 
70(HS) LM _ 
100 SM 385 
100 SF 422 
100 LM 419 
100(TS) SM — 
100(HS) SM — 
100(TS) SIE — 
100(HS) SF — 
100(TS) LM — 
100(HS) LM — 
4aTS = tower silo. 
bHS = _ horizontal silo. 
CSM = solid manure. 
dsG = slatted gutter. 
€SF = slatted floor. 
fLM = _ liquid manure. 


annual costs between the slatted floor and liquid manure 
arrangements (Figure 6). The solid manure system was 
the most economical, mainly because of lower 
investment costs. At the 100-cow level, it required about 
$10,000 less investment than the liquid manure system 
and about $21,000 less than the slatted floor system. 
Little difference existed in total costs between the 
slatted floor system and liquid system chiefly because 
the lower capital investment in the liquid system was 
offset by the higher labor costs needed to operate it. 
Specifically, the liquid manure system required about 
$10,000 to $11,000 less initial investment but needed 
about 232 additional hours to operate it, mainly because 
of the scraping function. 


For the stanchion barn, there was little difference in the 
costs for the slatted gutter and the conventional manure 
systems. The slatted gutter had slightly lower costs of $3 
to $6 per cow (Table 5) and had a higher initial 
investment, but this was offset by lower labor costs. 
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Hay and 
Pasture 


Grass Silage, Wilted Silage Corn Silage 
Hay and Pasture and Pasture and Pasture 
$ 2 
559 550 559 
554 545 554 
441 433 439 
446 439 445 
470 463 468 
475 468 475 
468 461 467 
474 467 473 
396 388 394 
396 389 395 
433 425 431 
433 426 432 
430 423 429 
431 423 430 


SUMMARY OF TOTAL COSTS PER COW 


The total annual cost per cow comprises the feed and 
barn system costs. Of the herd sizes evaluated and 
housed in the stanchion barn system, the least expensive 
on an annual cost per cow basis was the 70-cow herd 
with a slatted gutter manure system and a hay and 
pasture forage system (Table 6). When silage was part of 
the feed package, the least cost forage was corn silage. 


When stanchion and free-stall barns are compared with 
different silage and pasture systems, the least annual cost 
per cow is the free-stall barn with solid manure system, 
horizontal silo and corn silage as the main forage 
ingredient. The spread in annual costs is $134 per cow. 


For the 70-cow herd housed in a stanchion barn, the hay 
and pasture feed system is the least costly. For the 
100-cow herd with a free-stall arrangement, the hay and 
pasture system is the least costly of any pasture and 


TABLE 6. SUMMARY OF ANNUAL OPERATING AND FIXED COSTS PER COW FOR ALTERNATIVE BARN 


SYSTEMS, WITH COWS ON COMPLETE STORED FEED 


Barn 


System 


Free-stall 


Cows 


D-4 milking system 
Mechanical 

feeders (TS) 
Silage wagons (HS) 


aTS 
bHS 
cSM 
dSF 
eLM 


tower silo. 
horizontal silo. 
solid manure. 
slatted floor. 
liquid manure. 


— No. — 


100 
100 

100 
100(TS)a@ 
100(HS)> 
100(TS) 
100(HS) 
100(TS) 


~ 100(HS) 


150(TS) 
150(HS) 
150(TS) 
150(HS) 
150(TS) 
150(HS) 
200(TS) 
200(HS) 
200(TS) 
200(HS) 
200(TS) 
200(HS) 
250(TS) 
250(HS) 
250(TS) 
250(HS) 
250(TS) 
250(HS) 


Manure 
System 


SMe 
SFd 
LMe 
SM 
SM 
SF 
SF 
LM 
LM 
SM 
SM 
SF 
SF 
LM 
LM 
SM 
SM 
SF 
SF 
LM 
LM 
SM 
SM 
SF 
SF 
LM 
LM 


Grass Silage Wilted Corn Silage 
and Hay Silage and Hay 

$ ae 
422 407 419 
419 405 419 
449 435 446 
447 443 446 
451 437 448 
449 435 448 
376 362 Sys) 
368 355 367 
407 394 404 
400 387 399 
408 395 405 
401 388 400 
361 347 358 
352 339 351 
387 374 384 
379 366 378 
388 375 385 
379 366 378 
352 337 349 
341 327 340 
Sii7, 362 374 
366 o5Z 365 
377 363 374 
367 353 365 
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TABLE 7. SUMMARY OF TOTAL ANNUAL OPERATING AND FIXED COSTS PER COW FOR ALTERNATIVE 
BARN AND FORAGE SYSTEMS WITH PASTURE INCLUDED IN FORAGE SYSTEM 


Barn Manure Hay and Grass Silage, Wilted Silage Corn Silage 
System Cows System Pasture Hay and Pasture and Pasture and Pasture 
— No. — - $ = 
Stanchion Barn 40 smc 1,291 _ — — 
(pipeline and 40 sGcd 1,285 — — - 
feed carts) 70 SM 1,182 - — - 
70 SG 4,179 — _ - 
70(TS)@ SM — 1,258 1,236 1,232 
70(TS) SG ~ 1,253 W231 W227 
Free-stall 70(TS) SM 1,140 1,119 1,112 
D-4 milking system 70(HS)> SM - 1,123 1,103 1,093 
Mechanical 70(TS) SFe _ 1,169 1,149 1,141 
feeders (TS) 70(HS) SF = 1,152 A1is2 AA23 
Silage wagons (HS) 70(TS) Luft — 1,167 1,147 1,140 
70(HS) LM _ 1,151 Past aei24 
100 SM 1,033 — — _ 
100 SF 1,070 _ — _ 
100 LM 1,067 - — — 
100(TS) SM — 1,093 1,058 1,055 
100(HS) SM - 1,053 1,032 1,027 
100(TS) SF — 1,130 1,095 1,092 
100(HS) Sir - 1,090 1,069 1,064 
100(TS) LM -- e277 1,093 1,090 
100(HS) LM a 1,088 1,066 1,062 
aTS = tower silo. 
bHS = horizontal silo. 
CSM = solid manure. 
dSG = slatted gutter. 
€SF = slatted floor. 
fLM = _ liquid manure. 
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TABLE 8. SUMMARY OF TOTAL ANNUAL OPERATING AND FIXED COSTS PER COW FOR ALTERNATIVE 
BARN AND FORAGE SYSTEMS WITH COWS ON COMPLETE STORED FEED 


Barn 
System 


Free-stall 
D-4 milking system 
Mechanical 

feeders (TS) 
Silage wagons (HS) 


aTS = tower silo. 
DHS = horizontal silo. 
SSM = solid manure. 
dSF = slatted floor. 
€LM = liquid manure. 


Cows 


— No. — 


100 
100 

100 
100(TS)@ 
100(HS)> 
100(TS) 
100(HS) 
100(TS) 


- 100(HS) 


150(TS) 
150(HS) 
150(TS) 
150(HS) 
150(TS) 
150(HS) 
200(TS) 
200(HS) 
200(TS) 
200(HS) 
200(TS) 
200(HS) 
250(TS) 
250(HS) 
250(TS) 
250(HS) 
250(TS) 
250(HS) 


Manure 
System 


SM° 


LM® 


Grass Silage Wilted Corn Silage 
and Hay Silage and Hay 
$ Be 
1,176 UALS Wt Pe es 
a2 1,089 1,061 
1,203 1,165 1,140 
1,140 ULE 1,088 
1,205 ieloe 1,142 
1,142 to 1,090 
v123 1,072 1,063 
1,065 1,026 1,014 
1,154 1,104 1,094 
1,097 1,058 1,046 
1,155 1,105 1,095 
1,098 1,059 1,047 
1,094 1,045 1,034 
1,040 1,010 989 
1,120 1,072 1,060 
1,067 1,037 1,016 
2a 1,073 1,061 
1,067 1,037 1,016 
1,079 1,038 1,017 
1,031 993 977 
1,104 1,063 1,042 
1,056 1,018 1,002 
1,104 1,064 1,042 
1,057 1,019 1,002 
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ANNUAL OPERATING AND FIXED COSTS 
FOR FREE STALL BARNS USING SOLID 
WASTE MANURE SYSTEM WITH COWS IN 
BARN 365 DAYS PER YEAR ON GRASS 
SILAGE AND HAY 

Costs Per Cow ($) 
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Figure 5 


ANNUAL VARIABLE AND FIXED COSTS 
PER COW PER YEAR FOR 100 COWS 
HOUSED IN FREE STALL BARNS WITH 
SOLID MANURE SYSTEM AND 
ALTERNATIVE FORAGE SYSTEMS 
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Figure 7 
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ANNUAL OPERATING AND FIXED COSTS 
FOR FREE STALL BARNS USING SOLID 
MANURE, LIQUID MANURE AND SLATTED 
FLOOR MANURE SYSTEMS WITH COWS 
HOUSED 365 DAYS PER YEAR ON 
GRASS SILAGE AND HAY 

Costs Per Cow ($) 
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Figure 6 


ANNUAL FIXED AND OPERATING COSTS 
PER COW CONFINEMENT HOUSED IN 
FREE STALL BARNS WITH SOLID 
MANURE SYSTEM AND WITH SILAGE 
STORED IN HORIZONTAL SILOS 
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silage system when tower silos are used. The margin is 
$20 to $60 per cow, the lower figure being for corn 
silage and the higher figure for grass silage. When 
horizontal silos are used, the corn silage and pasture, and 
wilted silage and pasture systems are less expensive than 
hay alone by $1 to $6 per cow. Corn silage is the least 
costly. Grass silage is more expensive than the hay 
system by about $20 per cow (Figure 7). 


For the 100-cow herd in year-round confinement 
housing, the hay system is less costly than grass silage or 
wilted silage but more expensive than corn silage stored 
in horizontal silos (Table 7). If corn silage is stored in 
tower silos, the hay system is the least costly. 


When considering a complete stored system, the least 
cost package was for the 250-cow herd using a free-stall, 
solid manure system and feeding corn silage and hay 
with the silage stored in a horizontal silo. The annual 
fixed and variable costs per cow at this level and with 
this system was $977 per cow, $84 per cow less than for 
the 100-cow herd (Figure 8). The economies of size were 
similar regardless of forage and storage systems. 


For any system, the difference between the most and 
least expensive system was quite significant. For the 
100-cow herd with year-round confinement and silage as 
the main feed source, the difference was $144 per cow. 
The least expensive system included a free-stall barn, a 
solid manure disposal system and corn silage and hay as 
the feeding program with silage stored in a horizontal 


silo. The most costly system consisted of a free-stall 
barn, a liquid manure disposal system and a feed package 
of grass silage and hay with the silage stored in a tower 
silo. No effort was made to assess the effect of different 
systems and managers’ bias on milk production. 


Conditions to some extent dictate the type of system. 
Cow numbers dictate whether silage or hay is to be the 
basic forage system. In high precipitation areas, it is 
difficult to get a reasonable quality of hay harvested for 
over 75 cows. Beyond this number, silage is usually used 
to maintain nutritional quality. The location may also 
dictate the type of silage program. If it is a corn growing 
area and land is scarce and suitable, corn silage should be 
grown. If these conditions do not exist for corn silage, 
then wilted silage or grass silage is recommended as the 
forage. Based on this study, wilted silage would take 
precedence over grass silage. 


From labor and investment points of view, stanchion 
barns have their limitations for herds of 70 or more. The 
data in this study indicate that stanchion barns are about 
$105 to $120 per cow more costly per year than the 
free-stall type at the 70-cow level. Above this number, 
free-stalls are necessary if for no other reason than the 
ability to handle large numbers of cattle. 


In summary, even though certain systems show up as 


being the least costly, the manager and the location must 
be considered in the recommendations. 
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NATIONAL FOOD STRATEGY 


A food strategy conference was held on February 22-23, 
1978, in Ottawa. Approximately 500 delegates and 
observers exchanged views and shared information in a 
spirit of consultation, co-operation and respect. All the 
major groups involved in food production, processing, 
distribution, retailing, nutrition, safety, regulation and 
consumption were represented, as well as eleven federal 
departments. 


Delegates and observers were divided into six workshops. 
These were reduced to small groups or syndicates to aid 
discussion and individual participation. 


The six reports of the workshop reporters are presented 
below for the benefit and convenience of CFE readers. 


WORKSHOP ON INCOME SUPPORT AND 
STABILIZATION 


Chairman — Dr. GJ. Trant, Secretary — Mr. C.F. 


Brouillard, Recorder — Mr. J.-M. Kirouac 


The participants were of the general opinion that farm 
producers and fishermen have suffered in the past 
because of income weakness and instability. 


Participants in the five workshops of task force No. 1 
reached a consensus on the need for income stabilization 
programs. 


Debate surrounding this theme focused on the following 
items: 


1. Agricultural Efficiency and Productivity 


It was generally recognized that gains in 
productivity should not come at the expense of 
producer income. The benefits of increased 
productivity both in agriculture and of the other 
agents in the food chain should be shared equally by 
all Canadians. Income stabilization programs should 
be designed on the basis of the performance of 
efficient producers. 


2. Income of Farm Producers 


The task force was of the opinion that farm income 
should be comparable (mutatis mutandis) with the 
income in the other sectors of economic activity. 


CANADIAN FARM ECONOMICS Vol. 13 No. 2 


Everyone agreed that stabilization programs must 
guarantee greater income stability and security for 
fishermen and farm producers. 


. Price of Food 


Participants tried in vain to define what might be 
considered a fair price for food. 


Some proposed that there should be a relationship 
between the price of farm products and consumer 
purchasing power. 


Others acknowledged that the price of food should 
be such that each of the agents in the food chain is 
able to obtain an income proportional to the 
services rendered. 


. Marginal Producers 


Participants were of the general opinion that income 
stabilization programs are not designed for marginal 
producers even though these programs provide some 
support, albeit inadequate to enable such producers 
to reach the economic break-even point. 


Other measures will be necessary to improve the 
situation of the low-income producer. 


. Harmony of Federal and Provincial Income 


Stabilization Programs for Farm Producers 


All participants hoped to see a rapid solution to this 
problem. 


. Financial Participation of Farm Producers in Farm 


Income Stabilization Program 


The formula whereby producers would participate 
in income stabilization and support programs 
received the unanimous approval of task force 
members. 


. Resources 


Members of the task force agreed on the need for 
programs to complement the income support and 
stabilization programs designed for farmers and 
fishermen. These complementary programs would 
involve crop insurance, production research, 
livestock and crop disease control and provision for 
adequate farm credit. 


8. Marketing Boards 


The task force supported the existence and use of 
marketing boards. Some members of the task force 
indicated that they had difficulties with the concept 
of supply management. 


9. Foreign Competition 


The task force workshops agreed on the need to 
provide the Canadian market with short- and 
long-term protection, subject to a  cost-profit 
analysis to determine the long-term viability of the 
producers receiving protection. 


10. Foreign Markets 


The task force quickly agreed on the advisability of 
improving our export market for farm and fish 
products. 


Follow-up to Conference 


The task force considered that there should be a 
follow-up to the conference. There was unanimity on 
the need for future consultation. On the other hand, the 
workshops could not reach agreement on the means of 
bringing about this consultation. 


WORKSHOP ON MARKETING AND FOOD AID 


Chairman — Mr. M.J. Heney, Secretary — Mr. H.R. 
Migie, Recorder — Mrs. M. Brechin 


Market Information 


Agreement was reached on the following items: 


1. Producers lack knowledge of sources of information 
and analytical services. Statistics are abundant but 
useful market information is not. 


2. Producers need more information on governmental 
policy at all levels relative to decisions which affect 
the market. 


3. Exchange of information among groups must be 
improved. 


4. It is essential to improve the information base for all 
commodities and particularly for those under supply 
management. 


5. Consumers must have information on food quality 
and nutritive value to make choices. Some of this 
may be supplied by grading standards and labelling. 


6. To be useful, information to consumers must be 
relevant, well prepared, simple and easily understood. 


It was recommended that government funds now used to 
collect the market basket information be examined to 
determine if they could be used more effectively and the 
Department of Consumer and Corporate Affairs should 
concentrate on providing sufficient competition in the 
food system in their Competition Policy. 


Price Determination 


It was agreed that the public interest should be 
represented on supervisory bodies of marketing boards. 


While the workshop recognizes that we live in a market 
economy it was agreed that producers have the right to 
organize to market a commodity. 


Marketing boards which exercise price-setting functions 
require supervision by a body having the ability to 
monitor and reverse decisions when necessary. (The 
NFU agrees only if it applies to all sections of the food 
system.) 


Respecting first receivership of imports under quota, it 
was agreed that import control must remain with a 
federal agency and that monopoly by boards or private 
interests be regulated. (The Consumers Association of 
Canada feels that monopoly control of imports must be 
avoided.) 


Within the context of national unity, one syndicate 
deplores the provincialism inherent in commitments to 
provincial self-sufficiency in agricultural production. 


One syndicate agreed that “Cost of production rights 
should not be considered as a cost of production.” 


Transportation 


It was agreed that food policy should include 
consideration of a revised transportation policy to take 
into account regional problems in Canada, differences in 
provincial regulations and the interests of all participants 
in the food system. 


Export Development 


Exports should be developed nationally. Provinces 
should not compete with each other. 
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The constraints and opportunities of international 
arrangements (e.g., GATT) must be recognized. 


Canada should concentrate on those products which can 
be exported profitably. 


It is recommended that a study be undertaken on the 
impact of multinational ownership of food processing on 
the food exports from their Canadian plants. 


Food Aid 


It was agreed that workshop participants do the 
following: 


1. Support the statement in the food strategy. 


2. Place greater emphasis on development of indigenous 
capability to generate their own food supplies. 


3. Have a larger Canadian role in providing prompt food 
aid in disaster situations. 


It was suggested that domestic food aid should be a firm 
and essential part of food policy and that skim milk 
powder should be used to improve poor nutrition 
situations of pregnant women. 


Half of the syndicates agreed that food aid should be 
provided on the basis of nutritional requirements of the 
recipient countries and not be seen as a means of 
disposing of surplus commodities. 


Consultative Process 


It was agreed that there is a need for a forum (or 
mechanism) to allow consultation and information 
exchange. Recognizing that we cannot design the 
optimum form of such a mechanism it was suggested 
that associations rather than individuals be represented, 
that independence be stressed and research capability be 
available. 


There is a need for continuing consultation among 
organizations on specific issues. The workshop also 
recognized the need for consultation by all sectors of the 
food industry on interrelated issues in food policy 
development. 


WORKSHOP ON RESEARCH, INFORMATION 
AND EDUCATION 


Chairman — Dr. A.B. Morrison, Secretary — Mr. B.L. 


Smith, Recorder — Mr. B.P. Turcot 
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There was general agreement that the government 
working document “A Food Strategy for Canada”’ failed 
to focus sufficient attention on human nutrition and 
food safety. Nutritional considerations must be part of 
decision making at all points in the food system. 
Long-term effects on human health of changing dietary 
habits and consumption patterns must be evaluated 
carefully. 


The group addressed itself to identifying research, 
information and education needs. 


It was felt that more plant and animal research, 
including the development of improved strains, should 
be a priority. 


While some members of the group thought that more 
research is needed on new foods (i.e., fabricated, 
substitute foods), others believed that research activity 
should be directed into development of new foods. Most 
thought that in the development of new foods, care 
must be taken that nutritional and safety considerations 
are not compromised. 


It was stressed that increased emphasis is needed in the 
area of product, processing and human _ nutrition 
research while maintaining the present base in 
agricultural production research. 


The following areas were considered to have high 
priority: 


1. research into less energy intensive processing and 
production methods including energy costs in the 
food system; 


2. research into the economic aspect of food wastage 
and the utilization of waste products; 


3. marketability of nutritional information to target 
groups, including motivational research needed as a 
basis for effective nutrition education programs; 


4. research into food safety, including long-term effects 
on human health of chemicals in foods and 


5. research on transportation and storage, and their 
effects on nutritional value, safety and costs of foods. 


In terms of research strategies, the group felt strongly 
that governments should reaffirm their commitment, as 
a wise Canadian investment, to assure a national 
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long-term availability of adequate facilities and expertise 
in food research. This would include the maintenance of 
regional research facilities as appropriate and adequate 
manpower planning for the future. 


Research related to product development, marketing and 
similar areas should be seen primarily as_ the 
responsibility of the private sector, although government 
assistance and incentives may be needed to promote 
these activities. 


Support of mission oriented research on food 
production, human nutrition and food safety, and 
so-called curiosity research aimed at increasing the 
fundamental information base should, mainly, remain a 
major responsibility of the public sector, including 
governments and universities. Public sector commitment 
to research must be of a continuing long-term nature, to 
attract and hold first-rate scientists. 


In the area of information and education needs, it was 
suggested that nutrition programs should be expanded 
from kindergarten through high school and into 
professional education. It was also suggested that more 
emphasis on nutrition education be addressed to the 
food service sector. While recognizing that education is a 
provincial responsibility it was noted that federal 
coordination is desirable. 


The group felt that all sectors of the food system should 
have a common understanding of educational needs and 
goals. This would tend to change the orientation of 
much public information related to foods which tends to 
be supplier based rather than inquiry _ based. 
Furthermore, there should be an effort to establish 
appropriate relationships between food policy and social 
programs, particularly disadvantaged groups within the 
population. 


There should be a continuing re-evaluation and 
rationalization of government regulations to facilitate 
the introduction of new and improved foods without 
compromising nutritional quality and food safety. 
Experience in other countries should be examined for its 
relevance to the Canadian situation. 


The workshop recognized the necessity of continued and 
expanded dialogue and consultation between all 
segments of the food system. 


It was recommended that an appropriate mechanism be 
established to facilitate such consultation. Such a 
mechanism should incorporate the following elements: 
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1. representation and funding from the private and 
public sectors of the food system, including 
consumers; 


2. a reporting relationship to, but independent from, 
the federal government and 


3. a capacity to provide advice to various segments of 
the food system, including governments, producer 
processors, distributors and consumers on future 
policies and to evaluate current policies and 
programs. 


It was suggested that information of a national food and 
nutrition council could provide the means by which 
these objectives could be met. The purpose of such 
expanded and continuing consultation must be to assist 
government in the development and implementation of 
an integrated food and nutrition policy. 


In addition, coordination among government depart- 
ments making and executing food policy needs to be 
improved. Responsibility for such improvement lies 
within the machinery of government. 


WORKSHOP ON TRADE POLICY AND 
SAFEGUARDS 


Chairman — Mr. A. Guerin, Secretary — Mr. C. 
Craddock, Recorder — Mr. C. Friend 


There was general agreement that Canada’s trade policy 
should ensure a healthy and diversified food industry 
with safeguards beyond production of commodities in 
which we are competitive in the long run. There should 
be protection to ensure production of commodities 
which are both essential to fulfill Canadian consumption 
requirements and guard against external disruptions. 
While Canadians need to be assured of adequate supplies, 
we should also fulfill any developed export markets. In 
addition, trade policies should provide consumers with 
products at reasonable prices while ensuring access to 
nutritional foods. 


It was also felt that Canada’s trade policy should guard 
against short-term disruptions in world markets. 
Safeguards which could be employed include surtaxes 
and import quotas. These safeguards should have a 
trigger mechanism which would be automatic, quick and 
efficient. Any adjustment assistance to offset short-term 
disruptions should be maintained only for a limited 
time. 
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In addition, the trade policy should take into account 
the longer-term problems of commodities which warrant 
special consideration, using the criteria of nutritional 
value, potential for growth to supply both the domestic 
and export markets, value of production of the 
commodity in meeting other national goals, continuity 
of historical and regional patterns of production and the 
need to retain the agricultural use of important land 
resources. 


The majority felt that the present system of controlling 
beef imports, should be retained as opposed to the 
introduction of special legislation, that marketing boards 
with supply management powers should be granted first 
receivership rights to maintain orderly marketing, 
recognizing that a monitoring mechanism would be 
required to protect against abuses and that trade in 
agricultural products should continue to be consistent 
with a policy of self-reliance. 


There was a general consensus that Canada should seek 
better access to foreign markets. Such access should be 
consistent with the objective of obtaining reciprocity 
while at the same time maintaining built-in-safeguards to 
guard against short-term market disruptions and that 
Canada has benefited in belonging to international 
commodity arrangements through increased price 
stability and improved discipline in international trade. 


Concern was expressed about the effect of tariffs and 
non-tariff barriers on the cost of inputs for the primary 
producer. Although most major farm inputs are now on 
a duty-free basis, tariffs and non-tariff barriers may 
increase the production costs for sectors using 
specialized equipment (e.g., small tractors, tree planters 
and containers). Concern was also expressed about the 
effect of tariff and non-tariff barriers on the input costs 
of the processing industry. 


There was a consensus that further consultations 
involving all participants in the food system should take 
place. It was recommended that a small steering 
committee composed of the key elements in the food 
system be formed. This committee would determine the 
appropriate mechanisms for future consultations. In 
addition, there was a majority view that a conference 
similar, but longer than the present one, be convened for 
early 1979. The workshop also recommended that the 
information flow now taking place between the 
government and participants in the food sector be 
maintained. This broad consultative process is not 
intended to replace the current mechanisms for 
consultations between interest groups and appropriate 
government departments. 
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WORKSHOP ON PROCESSING, DISTRIBU- 
TION AND RETAILING 


Chairman — Dr. C. Blackwood, Secretary — Mr. J. 
Montgomery, Recorder — Mr, K. Campbell 


Productivity and Efficiency 


It was generally felt that the processing, distribution and 
retailing (PDR) sector operates at a reasonable level of 
productivity and efficiency. The following were 
identified as areas for improvement. 


A. Research 


1. The importance of research and development in 
the food sector in achieving high levels of 
productivity and efficiency was recognized. 


2. Of primary importance is the establishment of 
criteria for the measurement of productivity, 
efficiency and performance. 


3. Government research priorities should be 
determined in consultation with users and the 
results should be available to all, including 
producers and the public. Indeed the group 
identified, as a major problem, the lack of 
communication of the results of research. 


4. The need to increase the level of research in food 
technology and marketing was emphasized. 


5. A constraint on research by the private sector is 
the difficulty of exclusive use of the results to 
capitalize on the investment. The suggestion was 
offered that the federal government support local 
research centers similar to the advanced centers of 
technology funded by Industry, Trade and 
Commerce (IT&C), but less restricted in terms of 
funding. 


B. Data Base 


1. It was felt that there are gaps in the data base in 
some segments of the PDR sector, e.g., the flow 
of specific products through the various trade 


channels. 
2. Unnecessary data gathering is expensive. 
Therefore, requirements must be related to 


specific and identified needs. Duplication of data 
gathering must be minimized and consultation 
should take place between gatherers and users. 
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C. Nutritional Principles 


he 


It was agreed that there is a need for the 
education of consumers in the nutritional value of 
food. Such a program would go a long way in 
solving many nutritional deficiencies in the 
Canadian diet. 


It was also felt that such a program would be 
preferable to regulated nutritional labelling. This 
is not to say that nutritional labelling should be 
discouraged. In fact, it was suggested that 
manufacturers and processors should make 
available accurate and understandable informa- 
tion on the nutritional value of their products. 
Nutritional information should be available in a 
form useful to the consumer. 


D. Packaging 


1 


in) 


Productivity gains should result from a reduction 
in the numbers of package sizes. It was noted that 
this process was already underway and 
metrication will speed it up. There would still 
remain the need for an adequate range of sizes. 


Productivity could be improved by avoiding 
over-elaborate packaging and using where possible 
(in terms of economics and sanitation) re-usable 
packages. 


. It is important that packaging material adequately 


protect nutritive qualities of food. This is an area 
where additional research is required. 


E. Transportation System 


1 


The key to a food policy is an efficient and 
adequate transportation system. 


. The problem of empty back-hauls in the trucking 


industry was noted. In some cases, this results 
from provincial regulations. In the rail sector also, 
trade patterns and practices often result in empty 
cars on return trips. 


. There was concern about the transportation 


industry’s ability to handle perishables. 


Plant location in relation to raw material supply 
and cost of transportation (including energy) 
requires further study, in the context of changing 
energy costs. 


F. Business Climate 


bi 


Business presently lacks confidence in the 
economy, a condition which has_ been 
exacerbated by a fear of increased government 
intervention. 


It must be recognized that adequate profit level is 
a prerequisite to a stable business environment 
and a viable PDR sector. 


. Lack of capital at reasonable rates of interest was 


identified as a constraint to taking advantage of 
latest advances in technology to improve 
productivity. 


. Government should consider the effects of its 


regulations on costs and productivity and conduct 
cost-benefit analysis of new regulations. 


G. Government Assistance and Incentive Programs 


ie 


Government assistance is still required for 
regional equalization. However, some feel that 
government assistance has been overdone. This 
has interfered with the free operation of market 
forces. 


. DREE grants should not be made without a 


detailed economic study of the impact on existing 
industry in other regions. 


. It was suggested that government should explore 


the use of coupons to help low-income people 
obtain basic foods. 


Interrelationships 


It is imperative to realize that the PDR sector is an 
integral part of the food system. 


There must be an interface between the parts of the 
PDR sector and between them and consumers and 
producers, including their marketing agencies. 


It was suggested that the industry associations should 
provide the vehicle for this in a systematic way. 


Farmers are concerned that there is a tendency on the 
part of the public to identify costs of food only with the 
farmer. 
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Concern was expressed that small processing business in 
particular, lacks technically trained people and access to 
technology. 


It is recognized that seasonality adversely affects 
productivity of the industry. 


It was noted that sophisticated processed products 
should complement rather than replace basic 
less-processed products so that consumers have the 
choice of price levels. 


There is a need for training programs in proper handling 
and quality control for retail employees. 


Competition 


Parts of the group felt that competition is not only 
sufficient but is intense, even to the point of having 
eliminated smaller entrepreneurs at the wholesale and 
retail levels. Others in the group felt that there are 
varying degrees of competition in different regions of 
the country and in discrete markets, and that this is 
reflected in different pricing policies between markets. It 
was suggested, therefore, that the effects (whether 
positive or negative) of competition and concentration 
of power in one section of the PDR sector on the other 
sectors, and also on producers and consumers, require 
investigation and explanation. This study should include 
the effect of marketing boards on competition. 


It was noted that the competitive position of Canada’s 
food industry in international markets has been 
adversely affected by input costs. 


It was suggested that the Economic Council of Canada 
should carry out a research and study program on the 
degree of competition and economic performance of the 
PDR sector. In addition, they should consider the need 
for on-going research and monitoring and who should do 
it. 


Role of Government 


Unfortunately, time did not permit an adequate 
discussion of the various points raised by the syndicates. 
The following is a cross section of the views expressed. 


1. Incentives to develop processing close to raw 
material sources are needed. 


2. Consider encouragement of investment by joint 
ventures. 
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10. 


hl. 


13. 


14. 


box 


16. 


ue. 


18. 


. Coordinate 


. Restrict imports to a planned ratio so that market 


fluctuation can be smoothed. 


. Develop and improve bulk material transportation, 


storage and handling facilities. 


. Information on transport costs as they affect 


consumer prices is required. 


. Encouragement of a healthy food industry and 


assurance of an adequate food information system. 


. There is a need for greater dialogue between sectors 


by setting up regional food councils and a national 
council. 
the 


the requirements of various 


government departments. 


. Provide information on the food system and food 


prices. 


Revise the Consumer Price Index (CPI) to reflect 
actual cost of living and combine with average 
monthly wages to create a consumer status index. 
This could have the effect of moderating 
expectations. 


Government and industry should work together to 
popularize nutritive value of basic foods to low 
income families. 


. Clarification is required on governments’ intention 


as Stated. 
Government should take the leadership in 
encouraging and _ should financially support 


consumer cooperatives in teaching nutrition to 
consumers with low incomes in disadvantaged areas. 


Place the food industry as a priority in IT&C’s 
enterprise development program. 


The question of importing workers for harvesting 
was raised. It was suggested that it should be 


permitted whenever circumstances require. 


Conflict between federal and provincial regulations 
was raised; this needs further clarification. 


Canadians must have the right of access to a basic 
nutritious diet and a government food program. 


Both domestic and international aspects of the food 
industry should be examined in this context. 
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19. There was a strong view advanced that the concept 
of government controlled minimum and maximum 
prices in the PDR sector is unacceptable. 


Future Consultative Process 


1. There was a consensus that there should be on-going 
consultation between all sectors of the food system. 
However, there was no agreement on how this should 
be done. 


2. There should be regional and national food councils. 


3. Government could take the lead by calling specific 
meetings on specific subjects. 


4. A separate agency responsible to a specific minister 
could be established for coordination of 
consultations. 


5. Annual conferences similar to this one with a steering 
committee to coordinate and follow up. 


6. An interdepartmental committee to consult with the 
private sector should be established. 


WORKSHOP ON CONSUMER CONCERNS 


Chairman — Dr, G.A. Hiscocks, Secretary — Mr. B.H. 
Davey, Recorder — Dr. C.M. Williams 


Consumer Information 


There is general agreement that more and accurate 
information on prices, price changes and the reasons for 
price changes are desirable; however, there are 
qualifications that determine how this should be carried 
out. 


1. Information which receives wide dissemination must 
be simple, understandable, creditable and 
demonstrably used by a significant number of the 
consumers in making purchasing decisions. 


2. There is need by a small but important portion of the 
consumer group and other organizations and 
institutes for information on monitored prices 
gathered by an _ impartial organization with 
consultation at all levels of transaction in the food 
system. 
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3. The types of analysis carried out and the summary 
items they yield should serve as guidance to the 
consumer on low cost and nutritional purchasing. 


4. Although there is merit in conducting detailed 
comparative market analyses, their greatest 
cost/benefit is on a special case basis and illustrates 
overall pricing than as an aid on continuing individual 
consumer marketing decisions. Examples would be 
where major price fluctuations in fruit occur in 
response to a crop failure or where a regional pricing 
differential occurs in overall food prices. 


Structure, Organization and Membership of 
Market Supervisory Agencies 


There is a great deal of misunderstanding among the 
representatives from the various sections of the food 
system as to the differences between marketing agencies, 
products or commodity pricing agencies and the 
National Farm Products Marketing Council. As a result, 
a consensus did not evolve. 


1. Some feel that consumer representation is desirable 
on all levels of marketing organizations which operate 
under the umbrella of legislation. 


2. There is a _ general support for consumer 
representation at those levels which have regulatory 
or supervisor responsibilities rather than on 
commodity boards with responsibility for product 
allocation and price negotiation. 


3. There is concern that consumer representatives 
should be individuals who have the opportunity to 
become knowledgeable or have specialized training. 


4. It is suggested that when the term consumer is 
extended to include retailers, food processors or the 
food service industry, there is great value in their 
association with the marketing organizations if only 
on specialized occasions, so supply and demand can 
be rationalized. 


5. More information on the function and organization 
of marketing organizations should be provided to the 
public through the media. 


6. Some opinion was expressed that some supervisory 
bodies do not exercise the full extent of the 
regulations which apply to commodity marketing 
boards. 
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Processing, Distribution and Retailing 


The concerns in this area are numerous and this in itself 
seems to arise because of the following: 


1. The PDR sector is a very complex sector of the food 
system which by design or lack of a suitable vehicle 
does not communicate its inner workings to the 
remainder of the system. 


2. The rate of growth of the whole section has been so 
rapid that even those in the industry have difficulty 
comprehending all the implications. 


The concerns break down into a number of areas: 


1. Advertising and promotion of new products: the 
concern is that justification for some new 
introduction of products or practice is only for profit 
supported by advertising, not as is argued, because 
consumers demand the change. Packaging, junk foods 
and the universal products code are examples. 


2. Competition: a closed marketing exchange does not 
encourage confidence in the overall competitiveness 
of its transactions. Concentration of corporate power 
through control by large multinationals and through 
integration both horizontal and vertical needs 
investigation. 


3. Regulations: there are concerns that regulations 
desirable at their inception can become a problem. 
Examples would be limitations on advertising which 
inhibit providing useful nutritional information, and 
grading standards which reduce the efficiency of a 
production system. Reviews are necessary. 


4. Advantages not be neglected: the PDR sector 
provides a wide range of choice which gives the 
consumer the ultimate method of control through 
purchase or rejection. Information is available on the 
prices and the pricing structure if consumers ask for 
it. There is also the choice between the individually 
owned food outlets, the large chains and the 
cooperatives so the consumer can ensure competition. 


Consultations 


The workshop agreed that continuing consultations 
between all parts of the food system were desirable but 
there was no consensus on the form these consultations 
should take. 
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While there was some limited support for the idea of a 
national food strategy consultative committee, many 
reservations were expressed about this type of 
institution for regular organized consultations. For 
example, it was argued that membership in such a 
committee would limit the ability of an individual group 
to offer its own advice to government. 


A more informal consultative process was favored by 
many delegates and would involve representatives of all 
parts of the food chain. Consultations among the various 
parties on specific issues as they arose were favored by 
some. 


National, regional and local workshops and conferences 
were mentioned as a means of exchanging information, 
sharing knowledge and increasing mutual understanding 
of the operation of the food system. One outcome could 
be the identification of problems or setting of objectives 
for each sector of the system. 


There was concern that consultations with government 
can be hindered by frequent changes of ministers. 


Pricing and Prices 


A point stressed was that the food system must return to 
every sector a fair return on investment and price 
changes should be reflected uniformly when they occur. 
To extend this to pricing raises certain difficult 
questions such as the following: 


1. What are reasonable prices and what are fair returns? 


tO 


Is a price established competitively always desirable 
or does it need to reflect society’s concern with the 
health of a sector as opposed to the strong 
competitive position of another? 


3. How do average statistics and therefore prices apply 
to the low income earner? Whose responsibility is it 


to rationalize this problem? 


4. Do price changes reflect supply changes for all the 
key products? 


5. Are price increases in certain products of prime 
importance to the consumer? 


As partial answers to these questions the following 
observations were made: 


1. Acceptable or reasonable prices are those which will 
not result in a serious cut back in consumption. 
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i) 


. Quality of product and a stable supply can be more 


important than modest increases in price. 


Price increases which can be shown to be passed back 
to the producer are more acceptable. 


. Canada should strive for self-sufficiency in those food 


products for which we have a comparative advantage 
or marginal advantage; however, this must be a 
competitive, not an artificial, advantage created by 
undue protection or subsidization. Canada must 
retain its production base in agriculture for the 
multiplier effect it has on the total food system. 


Nutrition and Food Safety 


Although Canadian consumers have a wide selection of 
high quality foods to choose from, and supervised 
labelling and grades are substantial consumer protection, 
there continue to be some concerns: 


Ly, 
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Nutritional value is not emphasized equally with 
other standards on promotion. 


. Standard grades or 


Monitoring for residues may not be sufficient to 
cover the potential problem. 


wholesome but ungraded 
materials are not generally available to consumers 
who would choose the bargain price over higher 
quality. 


Consumer education concerning nutrition and food 
safety may be neglected by the food industry because 
it frightens consumers or competes with advertising 
copy. Expansion of nutritional education is required. 


There are positive activities in the production sector 
which may mean fewer concerns for the future: 


L: 


new plans for disease resistance, higher quality and 
greater yields; 


. new insect and disease controls without chemical 


treatment and 


studies on climatology to improve yield and quality. 
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NOTES 


Market Development 


The following was taken from the March 3, 1978 issue 
of “News and Features’, published by the Press Unit, 
Information Services, Agriculture Canada, Ottawa. 


AGMAP is the Agricultural and Food Products Market 
Development Assistance Plan, a $1-million-a-year fund 
to help find or expand markets for Canadian agricultural 
products. 


It is a joint program, run by Agriculture Canada and the 
Department of Industry, Trade and Commerce. ITC 
‘handles the projects that involve developing export 
markets. So far, 46 projects have been launched, with 
federal contributions of $5.6 million. 


The government’s contribution is usually 50 percent of 
the total cost of any project. Of course, funding varies 
with the type of project and the amount of risk 
involved. Normally, when the project results in a 


profitable sale, the government’s contribution is 
repayable. 
Wilf Parry, chief of the market incentives and 


opportunities section of Agriculture Canada’s Food 
Production and Marketing Branch, says AGMAP’s 
purpose is to assist the private sector in ventures which 
would otherwise not be undertaken or would be carried 
out on a reduced scale. The project must bring benefits 
to the primary producer. 


Private firms and producer and industry associations are 
eligible for AGMAP assistance. Projects involving grains 
and oilseeds are excluded from this program, but receive 
assistance under another market incentive fund. 


AGMAP funds helped sell Canadian breeding cattle to 
China in 1975. The exporter was reluctant to ship the 
cattle to China because there was some risk the deal 
would fall through after the cattle had arrived. AGMAP 
put up a $253,000 guarantee. Fortunately, the Chinese 
accepted the cattle, and the funds were not required. 


More recently, funds from AGMAP are helping launch 
the SeCan Association. This is a non-profit industry 
association composed of pedigreed seed growers and the 
firms that clean and distribute seed. SeCan helps 
administer the multiplication and distribution of new 
seed varieties. 
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To help launch the new association, AGMAP has offered 
$310,000 over a five-year period, providing the 
association can match this amount with funds from its 
members. 


Over the past few years, AGMAP has helped the Canada 
Sheep Council in its efforts to boost the production and 
sale of wool and lamb. It has helped the Canadian 
Horticultural Council to develop markets for Canadian 
apples and onions in the United Kingdom. A 
$252,880-contribution has helped the Quebec Cider 
Association seek new markets. | 


Canada and the World Food Program — Some 
Highlights 


The objective of the World Food Program (WFP) is to 
get food to those who need it most. Aid is given directly 
in the form of school lunches, proper hospital diets, 
emergency relief and as part of the wages for local 
workers on development projects. 


Gerry Vogel, a Canadian, has been appointed by the UN 
and FAO as the executive director of the WFP. 


The WFP’s target budget is $950 million. For 1979 and 
1980, Canada, one of the founding members, has 
pledged $190 million — $170 million in commodities 
and $20 million in cash. For the 1977-78 fiscal year, in 
addition to the main pledge of 400,000 tonnes of grain 
and $13 million in non-grain food, Canada made a 
supplementary pledge of $4.5 million in skim milk 
powder and $1.5 million in cash. Canada gave another 
$7.5 million to the International Emergency Food 
Reserve. For the 1976-77 fiscal year, Canada pledged 
400,000 tonnes of grains and $13 million in non-grain 
food plus supplementary pledges of $3 million in skim 
milk powder and $500,000 to cover transportation 
costs. 


Since the WFP started in 1963 Canada has given 
approximately $475 million to the program. 


For the WFP to be most successful, Canada stresses that 
programs should be action-oriented on a project basis, 
that food gets to people who need it, that food aid does 
not discourage food production in the country to which 
it is directed and that the government of the country 
receiving food aid is involved through its partnership in 
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projects using food aid, that the most needy and the 
least developed countries should receive the highest 
priority in food aid allocation, that losses and waste in 
the handling of food aid be minimized and that there be 
a continuous accounting and evaluation of food aid 
projects. 


Canada’s Response to World Poverty 


Dr, D. Ware, associate director of Agriculture Canada’s 
International Liaison Service wrote this note for CFE 
(Source: CIDA Annual Review 1976-77). 


Canada has one of the world’s larger programs of 
international cooperation, with approximately 2,000 
projects designed to meet some of the priority needs of 
more than 80 developing countries. In 1976-77, the 
Canadian International Development Agency (CIDA) 
spend $963 million on overseas aid. The authorized level 
for 1977-78 is $1.1 billion. 


About half ($478 million) of the 1976-77 expenditures 
were disbursed on _ bilateral (country-to-country) 
programs such as economic, food, technical and 
emergency assistance to developing countries in Asia, 
Commonwealth and Franchophone Africa, Latin 
America and the Caribbean. About 155 development 
projects were being carried out in the fields of 


agriculture, forestry and fisheries with another 150 in 
the planning stage. Other important sectors included 
health, water supply, education, energy, transportation, 
communications, resource development and land use. 
Canada also had about 1,600 Canadian advisers and 
educators serving overseas. 


Another major portion ($417 million) of CIDA’s 
1976-77 budget was used for multilateral assistance, aid 
to international agencies such as the World Bank, 
regional development banks, United Nations’ agencies, 
Commonwealth and Francophone programs and food 
aid channelled through the World Food Program. Funds 
are pooled with those of other countries to support 
development work in all parts of the Third World. 


CIDA also spent $69 million on special programs. For 
example, Canada’s non-governmental organizations 
received matching grants to carry out their 
people-to-people development efforts, the International 
Development Research Centre continued to fund 
research on _ specific Third World problems and 
scholarships were made available for Canadians starting a 
career in international development. 


While CIDA’s strategy is to combine steadily rising levels 
of assistance to the poorest of the developing countries, 
progress will be governed by the limited capacity of 
these countries to absorb development assistance. 
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IN REPLY TO AUTHORS AND EDITORS REGARDING APRIL 1978 
CANADIAN FARM ECONOMICS 


I have read one or more of the following articles: 


(1) Structural Changes and Production Trends in the Potato Industry of the Maritime Provinces 
(2) The Use of Aircraft in Agriculture 
(3) An Economic Evaluation of Dairy Farm Systems in the Atlantic Provinces 


1. My comments are on article number (1) (2) (3). 
2. Onascale of one to ten how useful was this article to you? 
not useful very useful 


3. Why? 


4. How useful was the whole issue to you? 


5. Do you have any suggestions or questions on the contents of this issue? 


My comments may (_ ) may not (_ ) be used in a future issue of this publication. (A copy of your comments 
will be forwarded to the author.) 


NAME (Mr. or Ms.) Occupation 
(Please Print) 


ADDRESS 


Please return the above to: 


John McConnell, Managing Editor, Canadian Farm Economics 
Information Division 

Agriculture Canada, Sir John Carling Building 

OTTAWA, Ontario 

Canada 
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THE ECONOMICS OF INCREASING CROP PRODUCTIVITY 
IN ONTARIO AND QUEBEC 


BY TILE DRAINAGE INSTALLATION 


H.T.M. Colwell* 


INTRODUCTION 


This article has three purposes — to review the status of 
tile drainage in Ontario and Quebec, to identify the cost 
and return changes which may occur when a farmer 
installs tile drainage and to assess the economic feasibil- 
ity of increasing the productivity of five major crops in 
Ontario and Quebec by investing in a tile drainage 
system. 


TILE DRAINAGE PROGRESS IN ONTARIO 
AND QUEBEC 


During the last 15 years a high proportion of subsurface 
drainage was installed in Ontario and Quebec (Table 1). 
Substantially more drainage was installed in Ontario 
than in Quebec because of the large quantities of flat 
heavy soils in southwestern Ontario which could not 
support intensive arable farming systems without artifi- 
cial drainage. 


In 1970 slightly less than 3 million hectares of commer- 
cial farmland, representing more than 46 percent of the 


*Max Colwell is a research economist at the Agriculture Canada 
Research Station, Harrow, Ontario. 
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There is a large proportion of the existing arable land in 
Ontario and Quebec which could benefit from tile 
drainage systems. Evidence suggests that improved drain- 
age could increase yields of grain corn, soybeans, wheat, 
oats and hay from 25 to 50 percent. 


arable land in Eastern Canada, were estimated to require 
drainage improvement (Figure 1). In 1970 it was 
estimated that 60 percent of the improved farmland in 
Quebec and more than 40 percent in Ontario could 
benefit from improved drainage (Broughton 1976). The 


TABLE 1. APPROXIMATE EXTENT OF _ SUB- 
SURFACE DRAINS INSTALLED IN ONTARIO AND 
QUEBEC 


Ontario@ Quebec 
Year Length Area Length Area 
km ha km ha 

Before 1964 429,141 809,700 2235 10,496 
1964 15,240 28,328 860 2,056 
1965 15,850 30,351 1,042 1,962 
1966 16,764 31,566 1,562 2,794 
1967 17,678 33,589 1,889 3,503 
1968 19,507 36,826 2,718 4,838 
1969 19,202 36,580 3,448 5,875 
1970 19,812 37,742 4,674 Pa gien 
1971 19,812 37,742 6,556 11,174 
1972 19,812 37,742 7,467 13,718 
1973 19,812 37,742 11,582 21,974 
Total 612,630 1,157,908 44,031 86,182 


4Acreages based on 0.525 km of subsurface drains per ha. 


Source: Adapted from Broughton (1976). 


Equipment used in laying tile drainage. 


largest areas requiring drainage improvement are in 
Ontario and Quebec and were estimated to exceed 2.8 
million hectares. Although installation rates have in- 
creased since 1970, substantially more land must be tiled 
to provide satisfactory soil drainage for high crop 
productivity. Broughton (1975) estimated that if recent 
installation rates continued, it would take 41 years in 
Ontario and 50 years in Quebec to provide the drainage 
needed. 


IDENTIFICATION OF COSTS AND RETURN 
CHANGES RELATED TO TILE DRAINAGE 
INVESTMENT 


Increased food production will only be economically 
beneficial to the farmer if the marginal cost increases are 
lower than the marginal income increases occurring 
directly because of the tile drainage investment. 


Subsurface tile drainage installation will provide a 
drainage system which should function efficiently for a 
long time, e.g., 40 years. The major capital outlay is for 
the initial drain material and installation. This initial 
outlay will result in annual interest and capital repay- 
ment charges which may be influenced by government 
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programs that lower the drainage cost or provide loans at 
preferential interest rates. The full amount of tile 
drainage costs are deductible for income tax purposes in 
the year paid and hence, could result in substantial tax 
savings in a given year. Machinery costs may also 
decrease where improved drainage enables soil condition- 
ing to be achieved in fewer, more timely operations. 


The major benefit from improved drainage will be 
increased crop yields which can occur for two reasons. 
First, improved drainage leads to better plant growth 
from the available nutrients, resulting in higher yields 
and lower year to year yield variability. Second, yield 
increases can occur because good drainage permits earlier 
seeding and more timely harvesting. For example, 
biological research indicates that earlier planting in- 
creases yields of corn (Nolte), barley and oats (Nass, et 
al.). Although improved drainage may increase crop 
yields where the same seed, fertilizer and spray costs are 
incurred, production costs can increase because of the 
need to dry, store and transport the extra yield. Good 
drainage can maintain crop quality by enabling stronger 
plant growth which may result in lower disease levels, 
and by avoiding the need to harvest crops when soil 
conditions are unsatisfactory. 
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ESTIMATES OF IMPROVED AREA OF COMMERCIAL 
FARMS, AREA NEEDING DRAINAGE IMPROVEMENT 
AND AREA WITH SUBSURFACE DRAINAGE 

AS OF I1970° 


Million Hectares 
4 


Y 


V Area with Subsurface Drains 


* Adapted from Broughton (1975 and 1976) 


Figure | 


Finally, increased land productivity is possible because 
good drainage permits a wider range of crops to be 
grown. In Quebec this might result in cereals being 
grown on land formerly used for forage, while in 
southern Ontario it may result in a change from small 
grains to grain corn, soybeans or processing vegetables. 
In such situations the increased crop returns from higher 
value crops must be balanced against the higher level of 
input costs (e.g., fertilizer, seed and sprays) and manage- 
ment skills which are usually necessary for the successful 
production of these crops. 


TABLE 2. EFFECT OF DRAINAGE ON YIELDS OF 
FIVE CROPS @ 


Average Yield 
Before Drainage 


Average Yield 
After Drainage 


Crop Improvement Improvement Yield Increase 
t per ha t per ha t per ha % 
Grain corn 4.14 5.58 1.44 34.8 
Soybeans 1.96 2.59 0.63 3251 
Wheat Deen, 2.61 0.84 47.5 
Oats 1.60 2.35 0.75 46.9 
Hay 4.10 5.20 1.10 26.8 


4One tonne is equal to 37 bushels of wheat or soybeans, 39 
bushels of grain corn or 65 bushels of oats. 
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There could be other benefits for the farmer who 
improves soil drainage. The market value of drained land 
is usually higher than that of undrained and the effects 
of inflation could also influence tile drainage investment 
returns. Where the tile drainage investment is financed 
with capital borrowed at fixed interest rates, the farmers 
may be making future interest and capital repayments 
with money which has a lower purchasing power than at 
the time of borrowing. 


THE ECONOMICS OF 
PRODUCTIVITY 
INSTALLATION 


INCREASING CROP 
BY TILE DRAINAGE 


Method, Data and Assumptions 


A computer model, based upon capital budgeting 
theory, has been used to calculate the effects of the 
occurrence and timing of the costs and returns identified 
in the preceding section (Colwell). A detailed model 
description is not necessary foi the interpretation of 
results since the relevant data and assumptions are 
outlined here and in the appendix.’ 


This study assessed productivity increases due to crop 
yield improvement where the same cropping program is 
used before and after tile drainage installation. Due to 
space limitations, the effect of changing the crop mix to 
include high value crops is not presented here. 


Data examining yield response to improved drainage are 
available for five crops — grain corn, soybeans, wheat, 
oats and hay — that are grown on approximately 55 
percent of the improved crop land in Ontario and 
Quebec. The data, which have been compiled from 
published (Irwin) and unpublished data, represent results 
of individual years for a range of soil types, weather and 
drainage conditions (Table 2). The majority of the data 
were gathered in Ontario, reflecting the historical 
emphasis on drainage in that province. 


Average yield increases due to drainage were 1.44, 0.63, 
0.84, 0.75 and 1.1 tonnes per hectare for grain corn, 
soybeans, wheat, oats and hay. Drainage can be expected 
to increase crop yields of hay 25 percent, small grains 40 
to 50 percent and grain corn and soybeans approximate- 
ly 30 percent. Because of wide variations in soil type, 
however, yield responses to drainage on individual farms 
will vary. In this study, the response data have been used 
to indicate the potential drainage returns for Ontario 
and Quebec. 


‘Copies of the detailed description (Colwell) are available from 
the author. 


Installing tile drainage. 


Full details of other assumptions are in the appendix. 
Average crop prices for the 1975 and 1976 crop years 
were used and extra costs were included for drying, 
storing and transporting the extra yield; however, it is 
assumed that seed, fertilizer and spray application rates 
do not change after drainage installation. Tile drainage 
material and installation costs were $600 per hectare for 
grain corn and soybeans and $450 for the small grains 
and hay. These were based on extension recommenda- 
tions for these crops (Irwin and Clayton) and 1977 cost 
levels in southern Ontario. All capital is supplied by the 
farmer who is assumed to have a taxable income of 
$7,000 which is representative of recent values for 
Ontario and Quebec (Gellner and Birks). 


Results 


The returns on capital investment are measured as 
internal rates of return.” For ease of understanding, 


*The internal rate of return is defined as the annual net of tax 
return on the outstanding capital. Hopkin et al. define it as that 
rate of return which equates the net present value of the 
cash-flow stream to zero. 
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these values should be interpreted as the highest after 
tax interest rate or opportunity cost which the farmer 
could afford to pay for capital. For example, the 
internal rate of return for drained land producing grain 
corn is 15.1 percent. This means that if the farmer can 
borrow capital at net of tax interest rates lower than 
15.1 percent a year, the drainage investment will be 
profitable over the long term. 


Table 3 contains summaries of the investment returns 
calculated for the crop yield increases reported in Table 
2. Investment returns from draining land to be used for 


TABLE 3. ECONOMIC RETURNS DUE TO 
DRAINAGE IMPROVEMENT FOR FIVE CROPS 


Crop Internal Rate of Return 
% 

Grain corn 15.1 

Soybeans 16.9 

Wheat hes 

Oats 11.5 

Hay 8.2 
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grain corn, soybeans and wheat exceed 15 percent, 
substantially higher than returns from land used for 
growing oats and hay. Thus a farmer with limited capital 
available for drainage should place a higher priority on 
improving drainage on land currently used for growing 
grain corn, soybeans or wheat even though some of these 
crops require drains with closer spacings and higher 
initial costs. 


The returns calculated for grain corn, soybeans and 
wheat substantially exceed recent and current interest 
rates of the major commercial lenders, i.e., chartered 
banks. Thus if the assumed cost-return relationships do 
‘not change significantly it would be profitable to finance 
drainage for these three crops through commercial 
sources. Drainage improvement for land which a farmer 
intends to maintain in oats or hay would be a marginal 
investment if capital borrowed at commercial interest 
rates were the prime source. There are government 
programs, however, in both Ontario and Quebec which 
influence the farmer’s investment return. In Ontario, for 
example, loan capital is currently available at interest 
rates of 6 percent a year under the Tile Drainage Act. In 
such a situation draining land for hay production could 
be a good investment for a farmer. 


Sensitivity Analysis 


The results in the preceding section were calculated by 
using estimates of crop yield increases, crop prices and 
drainage costs. Since these factors vary for individual 
producers, this sensitivity analysis examines the effect of 
each on tile drainage investment returns. 


Crop Yields 


Improved drainage does not guarantee increased crop 
yields. However, with good management and production 
practices (such as using superior plant varieties, follow- 
ing recommended seed and fertilizer rates, early planting 
and timely soil conditioning) it provides a potential for 
increased yields. To evaluate the effect of lower yield 
responses On investment returns, yield increases equal to 
two thirds of the experimental results were assumed. 


A reduced yield response has a major effect on the 
economic success of drainage investments. For example, 
the investment returns were reduced to 4.8 percent for 
hay and 6.9 percent for oats, well below the cost of 
capital borrowed from commercial lenders. The returns 
for grain corn, soybeans and wheat, which all exceed 9 
percent, with wheat having an internal rate of return of 
11 percent (Table 4), are in line with commercial 
interest rates. The higher returns for wheat are due 
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TABLE 4. THE EFFECT OF YIELD RESPONSE AND 
CROP PRICE VARIATION ON ECONOMIC RETURNS 


Internal Rates of Return 


Low Yield 

Crop Response Low Crop Prices High Crop Prices 

% % $ per t % $ pert 
Grain corn 9.0 15.1 (92.88)? 18.4 (110.0) 
Soybeans 10.1 14.0 (180.00) 20.1 (250.0) 
Wheat ae 17.1 (120.00) 21.8 (150.0) 
Oats 6.9 10.8 (90.25) 13.6 (110.0) 
Hay 4.8 4.3 (30.00) 12.5 (65.0) 


a\/alues in parentheses are the assumed crop prices. 


partly to the lower drainage cost required (because 
extension recommendations indicate that wider drain 
spacings provide satisfactory drainage for wheat). 


The investment returns in Table 4 are based on the 
recommended tile drain spacings for individual crops. In 
practice, however, rotational cropping usually occurs; 
therefore the farmer must choose a tile spacing for the 
complete rotation, which may present difficulties where 
crops with different spacing recommendations are 
grown. Staff at the Harrow Research Station are 
identifying the effect of different tile drain spacing on 
yields of grain corn, soybeans and winter wheat, since 
these form a common rotation in southern Ontario. This 
information will then be used to identify the most 
economic drain spacing for this cash crop rotation. 


This analysis of the effect of crop yield increases 
highlights the need for a combination of crops and 
production practices which effectively achieve the 
potential provided by improved drainage. Both factors 
are under the farmer’s control and indicate the im- 
portance of high quality management performance. 


Crop Prices 


Average crop prices for the 1975 and 1976 crop years 
were used in the initial calculations in Table 3. These 
prices were substantially higher than those in the 1960s, 
but lower than those in 1973 and 1974. Crop price levels 
during the operational period of the drainage system are 
difficult to predict, as they depend on supply and 
demand factors both in Canadian and world markets. 
Crop prices received by farmers, however, can fluctuate 
during the lifetime of the tile drainage system. 


To evaluate the potential effect of price changes upon 
returns from tile drainage investments, lower and upper 
price levels were established for each crop (Table 4). The 


upper prices assumed for grain corn, soybeans, wheat 
and oats exceed prices for the 1977 crop year but are 
lower than the highest average prices received during the 
1973 and 1974 crop years. The lower price levels are, for 
all crops except hay, the support levels set by the 
Agricultural Stabilization Act (ASA) 1975 and the Two 
Price Wheat Act 1974-1975. The wide price range ($30 
to $65 per tonne) for hay reflects the lack of government 
support levels to counteract the low prices for this crop, 
the wide variability of hay quality and the availability of 
special markets, e.g., sales to horse owners, in some 
areas. 


The results of price effects are included in Table 4. The 
returns for grain corn, wheat and oats using the lower 
crop price values are within 1 percent of those obtained 
when average prices for the 1975 and 1976 crop years 
were used. This reflects the fact that the “low crop 
prices’ based on the support level prices for grain 
corn, winter wheat and oats are close to 1975 and 1976 
producer prices. ASA calculations are partly based on 
crop prices during the previous five years. Because of 
market volatility, future ASA prices are difficult to 
predict. To illustrate the sensitivity of investment 
returns to future crop prices, the minimum prices 
necessary to obtain a 10-percent internal rate of return 
were calculated. These are $68 per tonne for grain corn, 
$135 for soybeans, $76 for winter wheat, $81 for oats 
and $55 for hay. The effect of a low yield increase on 
rates of return is greater than the effect of a low crop 
price in line with current ASA support level prices. This 
again emphasizes the need for good crop production 
management to exploit the crop production potential 
provided by better drainage. 


High crop prices give investment returns in excess of 
current commercial interest rates for all crops and 
generally increase the investment returns 3 to 4 percent. 
To obtain internal rates of return in excess of prevailing 
interest rates when improving drainage on land to be 
used for producing hay, it is necessary to obtain both 
premium yields and crop prices. 


Drainage Costs 


The cost of drainage material is influenced by the choice 
of drain spacing, which reflects the soil type, crop mix, 
seasonal rainfall and by the transportation costs from 
the manufacturing point to the drainage site. The 
installation cost will depend on the soil conditions and 
the local availability of high capacity drainage machines. 
In addition, government assistance with installation and 
installation costs is available to farmers in Quebec, thus 
reducing the total drainage cost for farmers who take 


advantage of this. The total drainage cost will also be 
influenced by the need to improve drain outlets or main 
drains. 


Because of the substantial cost variation which might 
occur between different drainage schemes used to grow 
similar crops, this sensitivity analysis identifies 
maximum drainage costs per hectare for the five crops 
under consideration. The maximum cost must be related 
to the minimum level of return required by the farmer. 
For example, a farmer who is supplying all the required 
capital may be satisfied with a return of 5 percent a 
year, but one who is borrowing capital at a 10 percent a 
year interest rate might require a 15 percent annual 
investment return to convince him to install drainage. 


The maximum drainage costs per hectare for the five 
crops which provide 6, 10 and 15 percent internal rates 
of return are in Table 5. Assuming commercial interest 
rates of 10 percent a year on borrowed capital, it can be 
seen that drainage costs of less than $800 a hectare are 
feasible for grain corn and soybeans, and less than $735 
for wheat, $505 for oats and $383 for hay. As: the 
investment return required by the farmer increases, the 
maximum drainage cost which can be paid decreases. 
For example, in situations where the required internal 
rate of return is 15 percent, farmers growing hay should 
not invest more than $276 a hectare, while those using 
land for grain corn and soybeans could invest up to $602 
for grain corn and $669 for soybeans. 


TABLE 5. DRAINAGE COSTS PER HECTARE TO 
PRODUCE THREE LEVELS OF INTERNAL RATE OF 
RETURN 


Internal Rate of Return (%) 


Crop 6 10 15 


— drain cost, $ per ha — 


Grain corn 1275 847 602 
Soybeans 1432 950 669 
Wheat 1101 735 523 
Oats 746 505 360 
Hay 562 383 276 
CONCLUSIONS 


The potential for increasing food production in Ontario 
and Quebec by improving drainage is substantial. There 
is a large proportion of the existing arable land which 
requires drainage improvement and evidence indicates 
that better drainage could increase yields of five of the 
major field crops from 25 to SO percent. 
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The yield potential will be attained only if the economic 
rewards of tile drainage investment are attractive enough 
to convince farmers to invest the large amounts of 
capital required for satisfactory drainage. When evaluat- 
ing economic aspects, it is necessary to consider finan- 
cing, taxation, governmental programs and land value in 
addition to the changes in crop value per hectare. 


Using cost and return assumptions representative of 
current and recent conditions in Canada, it was calculat- 
ed that the average crop yield increases obtained from a 
wide range of experimental situations would be 
sufficient to make tile drainage investment a profitable 
proposition for grain corn, soybeans and wheat. This 
would also apply when a substantial proportion of the 
required capital must be borrowed at commercial in- 
terest rates. The profits from installing tile drainage on 
land to be used for hay will probably be marginal. 
Profitable investments based on hay production are most 
likely where there is good crop management and where 
high prices can be obtained. 


The profitability of tile drainage investment is in- 
fluenced markedly by the crop yields attained, crop 
prices and by the tile drainage cost. Thus successful 
investments are most likely where good management is 
practised. In such situations, drainage material and 
installation costs per hectare under $850 for grain corn 
and soybeans, $500 for oats and $375 for hay would 
produce economic benefits sufficient to make the 
investment profitable at commercial interest rates. 


APPENDIX 
Standard Conditions 
1. Tile Drainage Material and Installation Costs 


$600 a hectare for a drainage system 
with 15-metre spacings between laterals 
and a material and installation cost of 
$1.00 a metre. 


Corn and 
Soybeans: 


Small Grains 
and Forages: 


$450 a hectare for a drainage system 
with 20-metre spacings between laterals 
and a material and installation cost 
of $1.00 a metre. 


2. CROP PRICES 


Crop Price@ 
$/tonne 
Grain corn 92.88 
Soybeans PAS 42 
Winter wheat 123.97 
Oats 95.29 
Hay 46.69 


aPrices are 1975 and 1976 averages taken from Agricu/tural 
Statistics for Ontario, 1976. 
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3. The area to be drained is 20 hectares. 


4. The farmer's marginal tax rate on a taxable income of 
$7,000 is 0.3024. 


5. DRYING, STORAGE AND TRUCKING CHARGES 


Crop Price 
$/tonne 

Grain corn 19 
Soybeans 6 
Winter wheat 6 
Oats 6 
Hay 3 
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THE ENERGY DEMANDS OF AGRICULTURE 


IF. Furniss* 


INTRODUCTION 


The rapid escalation in world crude oil prices, initiated 
by the Organization of Petroleum Exporting Countries 
(OPEC)' in 1973, has had worldwide repercussions. 
World crude petroleum prices increased 37 percent from 
1972; to 1973; 227 percentin 19749 1.6. percentin 1975, 
4.6 percent in 1976 and 11.5 percent in 1977.” The 
Canadian farm petroleum products’ price index in- 
creased; 6 percent, from 1972, to. 1973, 13.5 percent in 
1974, 20. percént, inal 975; 13 percent in 1976 and 9 
percent in 1977 (Figure 1). Figure 1 also shows the 
impact which higher petroleum product prices have had 
on the total farm input price index and on the prices of 
fertilizers and pesticides, both of which are manufac- 
tured from petroleum products. While the year-to-year 
variation in fertilizer and pesticide prices are generally 
similar to those for petroleum, fertilizer prices varied 
more widely. 


*]_F. Furniss is head of the Factor Markets Unit, Marketing and 
Trade Division, Policy and Economics Branch, Agriculture 
Canada. 


The author appreciates the helpful comments by the following 
staff of Agriculture Canada on an earlier draft: C.D. Crober and 
E.R. Houghton, Food Production and Marketing Branch and 
K. Lievers and G.E. Timbers, Research Branch. Any errors or 
omissions are, of course, the sole responsibility of the author. 


MAbu Dhabi, Algeria, Ecuador, Gabon, Indonesia, Iran, Iraq, 
Kuwait, Libya, Nigeria, Quator, Saudi Arabia and Venezuela. 


2United Nations, Monthly Bulletin of Statistics, Dec. 1977, 
Table 59. The figure for 1977 is the change between the third 
quarter of 1976 and the third quarter of 1977 indexes. 
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This paper was originally presented to the 1978 
Canadian Agricultural Outlook Conference in Ottawa. It 
reviews the current energy consumption Situation in 
Canadian farming and evaluates some.of the important 
developments taking place throughout the world to 
make more economical use of fossil energy and to find 
alternatives. The author concludes that fossil energy will 
remain an important input in Canadian farming for 
many years to come, and that significant progress is 
being made in improving efficiency in use and in 
developing alternatives. The pace of the change will be 
determined largely by relative prices, both among the 
various energy sources and between energy prices and 
farm product prices. 


In Canada total farm costs (farm operating expenses plus 
depreciation allowances) and costs of fertilizers and 
pesticides, in terms of year-to-year changes, followed 
a pattern similar to the annual price changes of the 
energy-related farm input prices (Figure 2). Total farm 
expenses increased 7 percent a year in the 1964-68 
period. The highest annual rates of increase subsequently 
reached to date were the 22-23 percent increases in 1973 
and 1974. By 1977 the rate of increase in farm expenses 
was down to less than 7 percent. This rate will probably 
continue in 1978. 


Fossil fuel consumption in Canadian agriculture con- 
tinues to rise even in the face of sharply rising prices. 
There is at least one explanation for this. It is relative 
input prices which encourage resource substitution and 
relative product-input prices which encourage re- 
source use in a market economy but usually with 
time lags. Thus while fuel prices increased 70 percent 
from 1973 to 1977, hired farm wage rates also went 
up 70 percent; machinery prices, however, increased 
only 57 percent. Also, the direct energy input in 
Canadian agriculture is a relatively small proportion of 
the value of the final product, about 6 percent in 1976.3 
In the same year these direct energy costs represented 
about 5.5 percent of total farm operating expenses or 
4.5 percent of operating and depreciation expenses.* 


3Petroleum products and electricity as a percentage of farm cash 
receipts plus income in kind from farm products. 


4 Statistics Canada, Farm Net Income, Catalogue No. 21-202 
Annual. 
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AVERAGE ANNUAL PERCENTAGE CHANGES IN CANADIAN FARM PRICE 
INDEXES FOR ALL FARM INPUTS AND ENERGY-RELATED FARM INPUTS 
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Figure | 


AVERAGE ANNUAL PERCENTAGE CHANGES IN CANADIAN FARM 
EXPENSES AND ENERGY-RELATED FARM EXPENSES 


Average Annual 
Percentage Changes 
80[- 
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Figure 2 
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AVERAGE CONSUMPTION RATES OF GASOLINE AND DIESEL FUEL 
BY CANADIAN FARMERS 


Gallons per Acre * 
Ale 


1965 1966 Krzr [hexexs} 


* Of Principal Field Crops and Summer fallow 


1969 1970 


Source: Based on Statistics Canada Data 


Figure 3 


Total gasoline and diesel fuel consumption when related 
to the area in farming,’ showed an average increase of 
about two gallons an acre between 1965 and 1976 
(Figure 3). This increase can be attributed largely to the 
increased use of fossil-fueled equipment on farms in this 
period. (This will be discussed later.) 


ENERGY USE IN FARMING 


It was earlier indicated that direct energy use in 
Canadian agriculture (energy being defined narrowly as 
petroleum products and electricity) was relatively small, 
both in terms of percentage of total farm expenses and 
of total value of output. But the energy consumed in 
farming also includes that used in the manufacture of 
farm machinery, fertilizers (principally nitrogen ferti- 
lizers), pesticides and in the transportation of these 
inputs to farms. Figure 4 illustrates the distribution of 
both direct and indirect energy use in farming. Direct 
use (fuel and lubricants) makes up two-thirds of the 
total while indirect use (fertilizers, pesticides, machinery 


S Area of principal field crops plus summerfallow. In 1965 the 
total area of such was 91 million acres, and in both 1976 and 
1977, 94 million acres. 
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and transportation) accounts for the balance. Fertilizer 
is the second most important category of energy used in 
agriculture, taking 16 percent of the total. Generally, 
however, primary agriculture is a relatively small energy 
user, utilizing less than 3 percent in direct forms. It takes 
much more energy to process, distribute and prepare 
food products — at least 12 percent of all energy used in 
the Canadian economy.® 


Certain crops which require large amounts of fertilizer, 
pesticides and cultural operations require a greater 
proportion of energy than the agricultural economy as a 
whole. Figure 5 shows the distribution of the energy 
requirements of grain corn. Because of the large fertilizer 
(principally nitrogen) requirements, indirect energy use 
in corn production is greater than direct use. But for 
every unit of energy input (direct and indirect) used, 
corn produces over three units of nutritional energy 
output.’ Among the major Canadian-grown cereal 


© asriculture Canada, Energy and the Food System, Dec. 1976, 


p. 47. 


ig NS i Southwell and T.M. Rothwell, Unpublished Report on 
‘“(An) Analysis of Input/Output Energy Ratios of Food 
‘Production in Ontario,” School of Engineering, University of 
Guelph, March 1977. Study funded by Agriculture Canada, 
Contract Number OSW76-00048. 
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PRIMARY ENERGY CONSUMPTION BY SOURCE 
FOR SELECTED WORLD REGIONS 


OTHER 
CANADA WESTERN HEMISPHERE 


Petroleum, Natural Gas and Coal 
Parcentist V4 Hydroelectric and Geothermal 
Total Consumption “4 Nuclear and Other Sources 

100 


80 


AFRICA 


1975 1980 1985 1975 1980 1985 
Forecast Forecast 


Source: U.S. International Trade Commission (1977) 


Figure 6 
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INTERDEPENDENCE OF ENERGY CONSUMPTION 
AND ECONOMIC GROWTH FOR SELECTED 
WORLD REGIONS 


OTHER 
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Average Annual 
Percentage Changes 
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Figure 7 
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crops, however, only rye is lower in efficiency than corn 
(2.4:1). The efficiency of other crops, such as winter 
wheat, oats, barley and especially soybeans, exceeds 
corn. The nutritional energy output from soybeans is 
more than five times the energy input. Soybeans, of 
course, are a legume and little additional nitrogen 
fertilizer is required. By contrast, the nutritional energy 
output of chicken broilers is only about 0.1 per unit of 
energy input. In meat production, swine have the 
highest ratio, 0.34:1 (i.e., one unit of energy input yields 
one-third of a unit of nutritional energy output), and for 
milk the ratio is 0.51:1, higher than that for eggs and for 
cheese. 


Canada is heavily dependent on fossil energy, for both 
farming and non-farming. This dependence is expected 
to continue to 1985 and beyond.® Canada is not unique 
in this respect, as can be seen by the selected compari- 
sons in Figure 6. With its hydroelectric power providing 
almost one-third of the country’s total energy, however, 
Canada has a lower dependence on fossil energy sources 
than do other parts of the world. By 1985 hydroelectric 
sources are predicted to shrink to about one-fifth of 
their present level; most of the growth is expected in 
nuclear power, up from its present level of about 
2 percent to over 10 percent. 


Like most other countries, Canada has become heavily 
dependent on increased use of energy in all forms, 
especially fossil fuels, for economic growth (Figure 7).” 
When real (constant dollar) economic growth slows 
down, as it has done in Canada in recent years, total 
energy consumption decreases because of reduced de- 
mands for energy in manufacturing, producing raw 
materials and transporting finished goods. Economic 
recovery can be expected to increase the demand for 
energy. If the past is any guide, the increase in energy 
consumption will be greater than the growth in real 
Gross National Product in a given period. With rising 
energy prices, however, the rate of increase in demand 
should be dampened and result in improved efficiency in 
use. 


PETROLEUM PRODUCTS 


Although primary agriculture accounts for a small part 
of the total energy consumed in the country, it is an 
important consumer of motive fuels such as gasoline and 


SUnited States International Trade Commission, Factors Af- 
fecting World Petroleum Prices to 1985, USITC Pub. 832, 
Washington, D.C., Sept. 1977. 


*See Footnote 8. 


14 


diesel fuel. Consumption of these fuels in Canada is 
increasing more rapidly in the non-farm sector than in 
the farm sector (Figure 8). In 1965 farming used about 
13 percent of the gasoline and 17 percent of the diesel 


fuel consumed in Canada. The most recent figures are 


10 percent for gasoline and 13 percent for diesel fuel.'° 
But even though agriculture is consuming proportionate- 
ly less of the total fuel used in the country, fuel 
consumption in agriculture is increasing. 


Table 1 shows the trend in gasoline and diesel fuel 
consumption in Canada since 1965 in the farm and 
non-farm sectors. In the non-farm sector, consumption 
increased from 4.9 billion gallons in 1965 to 9.3 billion 
gallons in 1976 and in the farm sector from 806 to 
1,078 million gallons in the same period. The significant 
change for farming in this period is the much more rapid 
growth in consumption of diesel fuel than of gasoline. It 
is likely, therefore, that gasoline use in farming is now at 
or close to its peak, and that the future use of fossil fuels 
in Canadian farming will be dominated by diesel fuel. 


A similar pattern is also evident in the United States. 
Farm consumption of gasoline averaged about 4 billion 
gallons a year until 1973, but has since approximated 
3.7 billion gallons. Diesel fuel consumption, which was 
only 1.3 billion gallons in 1965, reached 1.9 billion in 
1970 and has been increasing rapidly since. In 1976 
consumption was almost 3 billion gallons." ! 


Alternatives to Fossil Fuels 


A large proportion of the energy requirements for 
farming, especially for field operations, was once pro- 
vided by the agricultural sector itself. In 1921 the 
number of horses and mules on farms in Canada 
reached a peak of almost 3.5 million.'? It was not until 
1954 that this figure dropped below one million. It took 
millions of acres to produce the forage and grain to feed 
these animals and all of this energy was produced in the 
farm sector. Thus the substitution of horses with 
fossil-fueled mechanical power contributed significantly 
to the increased market output of Canadian farms after 
World War IJ. The contribution to total output for 
market through this substitution of mechanical power 
for animal power was probably greater than the increase 


10 Statistics Canada, Refined Petroleum Products, Catalogue No. 
45-208 Annual. 


SEUISTYA: 1977 Handbook of Agricultural Charts, Agriculture 
Handbook No. 524, Washington, D.C., Nov. 1977, p. 11. The 
figures given are in U.S. gallons. 


+2 Statistics Canada, “Handbook of Agricultural Statistics, Part 
VI,” Livestock and Animal Products, Catalogue No. 21-508 
Occasional. 
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TABLE 1. NET SALES OF MOTOR GASOLINE AND DIESEL FUEL IN CANADA, 1965-76 


Year? 


1965 
1966 
1967 
1968 
1969 


1970 
1971 
1972 
1973 
1974 


NZS 
1976 


mil. 
b 
gal 


3,905 
4,164 
4,380 
4,705 
4,935 


5,221 
5,422 
5,833 
6,346 
6,615 


6,839 
7,048 


Motor Gasoline 


Non-Farm Farm 

% mil. % mil. 

change© gal change gal 
— 592 — OSA 
6.6 601 eS: 1,142 
52 614 Zed ea 
74 641 4.4 1,281 
49 615 -4.0 1,380 
5.8 642 4.3 1,476 
3.9 647 0.7 1,573 
7.6 660 2.0 rAd 
8.8 684 3.6 1,945 
4.2 676 male. 2,155 
or 133 8.6 2,108 
3.0 755 3.0 2,240 


Diesel Fuel 
Non-Farm Farm 

% mil. 
change gal 
= 215 
10.8 218 
6.6 223 
5)-16! 232 
a) 25 
7.0 200 
6.6 ZAKS 
8.8 228 
ejay 248 
10.8 270 
SUL 304 
6.3 323 


12.4 
6.3 


“The farm consumption figures for diesel fuel for 1965-67 are unofficial estimates, as are the 1976 farm consumption figures for 
both gasoline and diesel fuel. 
Imperial gallons. 

“Percentage changes are year-to-year. 


Source: Statistics Canada, Refined Petroleum Products, Catalogue No. 45-208 Annual. 


SHARES OF TOTAL GASOLINE AND DIESEL FUEL USED 
IN CANADIAN FARMING 


Percent of 
Total Canadian 
Consumption 


729) 


1965 66 


Source: Statistics Canada 


Figure 8 
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due to more improved acres on farms in the same period. 
Between 1947-51 and 1972-76, the gross farm output of 
Canadian farms increased 73 percent.’* At the same 
time, the total area of improved land on farms increased 
at less than half this rate (32 percent), from 82 million 
acres in the earlier period to 108 million in the latter 
period.’ 4 


While agriculture for many years produced its own 
energy directly by converting crops to animal power, a 
return to animal power as a major source of field power 
is unlikely. Current research and development in many 
countries point to alternatives such as alcohol produc- 
tion from farm or forest products, coal and natural gas; 
conservation; and more efficient use of fossil fuels. Some 
selected examples follow. 


Brazil 


Brazil is heavily dependent on imported oil;'> it’s total 
primary energy demand is estimated to be doubling 
every 10 years. In 1975 Brazil began a long-range 
program to produce anhydrous alcohol from sugarcane 
and cassava (manioc) to be used principally as a gasoline 
stretcher. Production is expected to reach almost 900 
million Imperial gallons of alcohol a year by the 1980s. 
This would supply 20 percent of Brazil’s estimated fuel 
needs. About 2.2 million acres of Brazil’s total cropland 
area of 111 million acres would be required to produce 
the volume of alcohol needed for a 1:5 alcohol-gasoline 
mixture. 


Already approximately 175 million gallons of ethyl 
alcohol are being produced yearly, mainly from sugar- 
cane. The technology for producing alcohol from sugar- 
cane is well established. Alcohol is produced from 
cassava enzymatically. In 1977 the world’s first cassava 
distillery plant began operation in Brazil. Cassava’s big 
advantage is that it will grow almost anywhere in Brazil 
and is not seasonal. 


The economic study of the project showed that alcohol 
can be produced at a cost competitive with the fixed 


13 +a ‘ , 
Statistics Canada, Index of Farm Production, Catalogue No. 
21-203 Annual. The comparison is made using five-year 
averages of the annual indexes. 


14ctatistics Canada, 1976 Census of Canada: Agriculture, 
Catalogue No. 96-854SA4, p. 1. 


See : : ; ee 
This overview of developments in Brazil is based mostly on 
the following articles: 


a. Edmond Missiaen, “Brazilian Agriculture to Help Mect 
Fuel Needs,” Foreign Agriculture, USDA, May 2, 1977. 

b. FAO, Ceres, Rome, March-April 1977. 

c. Eric Jeffs, “Energy Profile of Brazil,’ Energy International, 
September 1976, pp. 21-23. 


price of gasoline, exclusive of taxes, in Brazil at the time 
of the study, or $1.50 (U.S.) a U.S. gallon. At the 
beginning of 1977, construction of 83 distillery projects 
had been approved, five of which will use cassava as the 
raw material. Most of the rest will use sugarcane.’ ° 


Brazil is more favorably located than many countries, 
certainly Canada, for growing crops to produce alcohol. 
Besides cassava and sugarcane, Brazil is the home of 
several other plants that can be used to produce 
hydrocarbons, including the rubber tree and the milk- 
weed (or milk bush).’” On an experimental basis, rubber 
growers in Malaysia have produced 4,000 pounds of 
leaves per acre a year. Some individual trees produce the 
equivalent of 8,000 pounds per acre annually, or four 
tons of hydrocarbons. Milkweeds in Brazil ordinarily 
reach heights of 8 to 10 feet. With some new species, 
new shoots arise when the thick stems are cut near 
ground level. And several species thrive in arid areas. 


United States 


Other countries are also developing methods aimed at 
producing alcohol from agricultural products. In the 
United States, for example, researchers at Purdue Uni- 
versity reported an improved method for making alcohol 
from corn stalk residues.1® An enzyme-organic solvent 
breaks down the cellulose material into sugars that can 
then be made into alcohol. While there is nothing new 
about making sugar from cellulose, the improved process 
yields a 100-percent return; a ton of cellulose yields a 
ton of fermentable sugar which is enough to make 
approximately 100 U.S. gallons of alcohol. Previous 
methods have recovered only about 50 percent of the 
potential sugar in cellulose. 


According to the Purdue scientists, the advantage of 
using corn stalks rather than grain corn is that corn 
stalks provide a more stable raw material cost. And the 
U.S. Corn Belt normally has a large supply of corn stalk 
residues. Costs of producing alcohol under this process 


1©The World Bank released a study in late 1977 stating that 
Brazil’s alcohol production program was unfeasible in the 
short-term. The Brazilian Minister of Industry and Commerce 
agreed with the report but added that, starting in 1985, when 
oil shortages and higher prices prevail, the program should be 
feasible. By 1985 Brazil expects to be producing enough 
alcohol to substitute for all gasoline being used. The Minister 
emphasized that this program has always been considered as a 
long-term solution, not a short-term one as the World Bank 
was assuming. 


17 Melvin Calvin, ‘‘Gasoline Tree Plantation,” Agricultural En- 
gineering, Nov. 1977, pp. 12-16. 


+ Wall Street Journal, Oct. 27, 1977. 
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are roughly equivalent to those for producing synthetic 
alcohol from petroleum, i.e., 16 to 17 cents (U.S.) a 
pound of alcohol. The process is equally applicable to 
other crop residues. 


In 1974 the Nebraska Agriculture Products Industrial 
Utilization Committee in co-operation with the Depart- 
ment of Chemical Engineering at the University of 
Nebraska, the Nebraska Department of Roads and the 
Cooperative Refiners Association began a two-million- 
mile test program to compare the performance and 
properties of unleaded gasoline and GASAHOL. The 
latter is a 10-percent-by-volume mixture of ethanol and 
gasoline. The ethanol is produced by fermentation, using 
grain corn and 75 percent of the field wastes. The results 
indicated that when both the farming operation and the 
fermentation process are considered and both grain and 
field waste are used, then for every three gallons of grain 
alcohol produced, at least one gallon is new energy 
entering the economy. At 1976 corn prices and an 
ethanol production cost of $1.10 (U.S.) a US. gallon, 
the project produced GASAHOL at a cost competitive 
with unleaded gasoline prices in Nebraska and a return 
on investment of 9.2 percent. The project leaders 
concluded that the production of industrial alcohol by 
the fermentation of corn and field wastes under the 
price and cost regime prevailing in 1976 was an 
attractive process both from an economic and energy 
standpoint.'? 


Canada 


Research scientists at the Morden, Manitoba, Research 
Station of Agriculture Canada have been examining the 
Jerusalem artichoke as a possible source of alcohol.*° 
This plant is a member of the sunflower family but, 
unlike the cultivated sunflower, it produces numerous 
underground tubers. 


On an experimental basis, the Jerusalem artichoke has 
been a heavy yielder. On a commercial basis it is 
expected to match the yield of sugar beets. One of the 
plant’s advantages is its high fructose sugar content. 
(Canada imports most of its fructose sugar require- 
ments.) A second is that it is almost twice as productive 
as grain corn as a source of alcohol. Disadvantages 
include the fertilizer requirements (about equal to 


William A. Scheller and Brian J. Mohr, “Gasoline Does, Toe, 
Mix With Alcohol.” Chemtech, Oct. 1977, pp. 616-623. 


a. “Potential Energy Crop,” News and Features, Agriculture 
Canada, Sept..23,, 1977. 

b. “Jerusalem Artichoke Tubers Are Waiting to be [x- 
ploited,” Manitoba Co-operator, Sept. 29, 1977. 
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potatoes), problems with certain plant diseases and 
bacterial rot in stored tubers. And current harvesting 
methods are not gentle enough to prevent damage to 
thin-skinned tubers. 


Conclusions 


The foregoing cases are only examples of what is being 
done to find fuel substitutes from plants or plant 
residues. It was noted that alcohol prices were competi- 
tive with gasoline prices in Brazil, which are high by 
North American standards ($1.50 a U.S. gallon and 
about $1.80 an Imperial gallon). Gasoline prices in 
Canada and other western countries, however, are still 
much below this level. In April 1977, regular gasoline 
was selling in Ottawa, Canada for 52 cents an Imperial 
gallon (net of taxes which were 34 cents). Among a 
selected group of Northern Hemisphere, western capi- 
tals, the Canadian price was the lowest (net of taxes).’ ! 
Stockholm, Sweden had the highest price at 85 cents an 
Imperial gallon (net of taxes). With an initial price of 52 
cents a gallon, it will be 13 years before the price of 
gasoline in Canada reaches $1.80, assuming an annual 
growth rate of 10 percent in price. Meanwhile the cost 
of producing alcohol from agricultural sources with 
current technology will also be increasing, although 
perhaps at a lesser rate. 


There are also experts who do not agree that agriculture 
can supply its own energy from crops and crop residue. 
Dr. Georg Borgstrom of the University of Michigan 
points out that while crop residues can be shown to have 
an energy potential, it takes a lot of energy to collect 
and process these residues.?? In fact, if it is heat that is 
needed, then it would be more economical to burn the 
straw or corn stalks directly. Electricity could also be 
produced by burning wastes, but this would not fulfill 
motive fuel requirements. McClure and Scantland of the 
Battelle Columbus Laboratories in the United States 
concluded that the economic attractiveness of using 
agricultural crops to manufacture fuels will depend 
primarily on the future price of alternative fuel 
sources.**> According to them, the manufacture of fuels 
from sugar crops does not appear likely between now 
and the year 2000. They also maintain that the most 
direct conversion of corn stover to fuel (electricity) does 


21 Economic Council of Canada Bulletin, Vol. 2, No. 1, Dec. 
1977, Ottawa. Prices given are in Canadian dollars. 


22 Coorg Borgstrom, “Energy: There’s Not Enough,” Agvicul- 
tural Engineering, Sept. 1977, pp. 11-13. 


*3Thomas A. McClure and D. Alan Scantland, “Energy: New 
Crop Sources,” Agricultural Engineering, Sept. 1977, pp. 
17-20. 
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not appear economically viable until petroleum reaches 
U.S. $20 per barrel (1977 dollars) and if coal prices 
follow the same trend as oil prices. 


It should not be overlooked that using crops to produce 
alcohol for fuel could reduce the acreage available to 
produce food and feed crops. If crop residues could be 
used in this way, however, the problem would not arise 
to the same extent. In Brazil it was estimated that 
substituting alcohol completely in the economy for 
gasoline by 1980 would require 16.3 million acres out of 
Brazil’s total current cropped area of about 111 million 
acres, almost 15 percent of the area cropped.’ * 


Hence for the foreseeable future, crops and crop 
residues, especially in northern climates, do not appear 
to be practical sources of motive fuels. But progress is 
being made in developing crop sources for fuels and 
improving efficiency in the use of fossil fuels. These 
developments are expected to continue and to acceler- 
ate. The pace of the change will be determined largely 
by the costs of alternatives. In northern climates these 
could be forest products, coal (which is relatively 
abundant) and natural gas. Use of these would not 
remove present lands from agricultural production. 


FERTILIZERS 


In any consideration of alternative energy sources, 
fertilizer use in agriculture has to be considered. Ferti- 
lizers account for over 15 percent of total energy 
consumption in farming and for some crops, such as 
corn, for over one-half of the total energy input. It takes 
about 35,000 cubic feet of natural gas to produce about 
1,600 pounds of nitrogen and corn is a heavy user of 
nitrogen fertilizer. (The energy demands for the manu- 
facture of phosphatic and potassic fertilizers compared 
with nitrogeneous fertilizers are relatively small.) Also, 
transportation costs represent almost one-third of the 
final price of fertilizers. While fertilizers are a small part 
of the volume of all goods transported, any reduction in 
the transportation cost component of fertilizers will 
contribute to a reduction in national transportation 
energy requirements. All forms of transportation repre- 
sent about one-quarter of total energy consumption in 
Canada and road transport energy needs account for 
approximately 80 percent of total transportation energy 
requirements.” > 


24 p : 
See Footnote 15a. But removal of crop residues could change 
fertilizer requirements for subsequent crops. 


25 Statistics Canada, Detailed Energy Supply and Demand in 
Canada, Catalogue No. 57-207 Annual. 
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The trend since 1964-65 in total fertilizer consumption 
in Canada for the three primary nutrients is shown in 
Figure 9. The increase in annual compound growth of 
nitrogen consumption has been the most rapid, over 
10 percent. The growth rates for phosphates and potash 
have been approximately 5S percent a year, with phos- 
phate consumption increasing slightly faster than potash. 
As the figure indicates, however, the growth in total 
consumption has been levelling off so that by 1980-81 it 
might be about 1.8 million tons for the three primary 
nutrients, or about 20 percent more than in 1976-77.?° 
What this suggests is that the growth rate in fertilizer 
consumption in Canada between now and the 1980s will 
be modest unless there is a return to the highly favorable 
grain-fertilizer price ratio experienced in the 1972-73 
and 1973-74 fertilizer years. 


While the developed countries still account for about 50 
percent of world production and consumption of the 
three primary fertilizer nutrients, production and con- 
sumption have been expanding rapidly in the developing 
and centrally-planned economies (Figure 10).27’ Even 
though fertilizer consumption in Canada appears to be 
levelling off, faster growth in demand in other parts of 
the world can affect both supply and prices for Canadian 
farmers. 


There are several alternatives to the present level of use 
or increased use of fertilizers that can result in reduced 
requirements for fossil energy in Canadian agriculture. 
Since about 30 percent of the final price of fertilizers is 
for transportation, any development that reduces the 
inert material component of fertilizers will reduce the 
transportation cost component. The average nutrient 
content (N, P,;O; and K,0O) of fertilizers sold in Canada 
currently averages approximately 47 percent. In 1961 
the proportion was 33 percent. Since then, fertilizers 
sold in Canada have become more concentrated (i.e., 
they have a higher analysis), at a rate of almost 2 percent 
a year in terms of nutrient content. Because of its high 
analysis, urea is expected by some to become the 
dominant source of dry nitrogen within a few years.?7® 
While there are disadvantages to urea, it is generally less 
corrosive and has better storage ability than other 
concentrated forms of nutrients. Urea, however, has a 
slower response rate compared with ammonium nitrate 


Cay 5 Piracha, “‘Fertilizers,’ Market Commentary on Farm 
Inputs, Policy and Economics Branch, Agriculture Canada, 
Dec. 1977. 


oT RAO, Monthly Bulletin of Agricultural Economics and Statis- 
tics, Rome, Mar. 1977. 


cod Sia te Kittams, W.N. Sutherland and J.C. Kramer, “‘The Shift is 
to Urea,” Farm Chemicals, Aug. 1977, pp. 42, 44. 


CANADIAN FARM ECONOMICS Vol. 13 No. 3 


PRODUCTION AND CONSUMPTION OF PRIMARY 
FERTILIZER NUTRIENTS FOR SELECTED 
WORLD REGIONS 


DEVELOPED WORLD 
Million Tonnes 
140 


Production 
VA Consumption 


YG. GCG 


SSG.GG|CG|JQ.|QG|QAA 
SE 


Y 
Y 
j 
Y 


MS. 


O VA WV A 4 a) Mi) A 
1961-66 66-7] 71-76 80-81 I961-66 66- Va 
Forecast Forecast 


*N,P205 and KeO 


Figure 10 


20 CANADIAN FARM ECONOMICS Vol. 13 No. 3 


when applied in the spring to small grains and pastures. 
This means that for some parts of the country urea is 
not technically suitable. Urea also has a higher energy 
cost per unit of nitrogen than does anhydrous ammonia. 
Also, in recent years an increasing number of farmers, 
especially corn producers, have benn using liquid nitrogen 
solutions of 28 or 32 percent. Since nitrogen solutions 
are highly corrosive, special storage equipment is re- 
quired. Another example of the switch to higher analysis 
fertilizers is the increased use of anhydrous ammonia 
which has an even higher percentage of nitrogen than 
urea. Increased use of anhydrous ammonia, however, 
should level off in favor of urea because the latter is 
easier to apply and generally less costly to transport 
and store.” 


Bacteria that convert atmospheric nitrogen into forms 
plants can use could substitute for some of the nitrogen 
fertilizers now being produced from natural gas. Al- 
though only legume crops can presently fix nitrogen, 
crops that succeed them benefit from the nitrogen 
build-up in the soil. Researchers at Agriculture Canada 
have estimated that inoculants costing about one dollar 
can fix 200 pounds of nitrogen in an acre of alfalfa.>° 
This amount of nitrogen costs about $40. Research is 
also underway, both in Canada and elsewhere, on 
nitrogen-fixation by bacteria for non-legume crops. 


Another change that is occurring in the fertilizer 
industry is the development of slow-release nitrogen 
materials and the addition of chemical inhibitors that 
reduce nitrogen losses.?' Because nitrogen is readily 
soluble in water, losses can occur during the growing 
season. The additional costs of manufacturing these 
forms of slow-release nitrogen per unit of plant food, 
however, presently offset the benefits of commercial 
use. Instead they are used in home gardens and lawns, 
etc., where the convenience offsets the cost for the 
limited quantities used. But this is an illustration of the 
possibilities which exist for improving efficiency in 
nitrogen fertilizer use to reduce the energy requirements 
in its manufacture. 


Finally, while all of the nitrogen fertilizer being pro- 
duced in Canada is from natural gas, coal, which this 
country has in abundance, could be used as a source. 


or iat Furniss, R.K. Eyvindson and C.D. Crober, ‘‘Fertilizers: 


Situation 1974 and Outlook 1975,” Canadian Farm Eco- 


nomics, Vol. 10, Feb. 1975, pp. 18-19. 


30 Biological Nitrogen Source,” News and Features, Agriculture 
Canada, Ottawa, June 4, 1976. 


31 Soe Footnote 29. 
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The technology is well defined and coal is used as a 
source in countries without natural gas. 


PESTICIDES 


Pesticide consumption in Canadian farming has been 
increasing rapidly in recent years, especially since 1972, 
but sales levelled off in 1976 and 1977. The trend in 
sales in current dollars compared with pesticide prices is 
shown in Figure 11.°? The figure shows that most of the 
sales increase in Canada has been in real terms. 


As in Canada, world sales have shot up quickly and are 
expected to continue rising. One prediction places world 
pesticide sales by 1984 at $10 billion, 1977 U.S. dollars, 
almost double 1974 sales (Figure 12).°* The United 
States is the world’s largest market for crop production 
chemicals and is expected to continue to still be by 
1984, accounting for a third of the world market. These 
predictions show herbicides continuing to account for 
the largest proportion of sales. The principal constraints 
on even faster growth rates are new pesticide registration 
requirements, controls on use both in developed and 
developing countries (intended to protect the health of 
the public and the environment) and rapidly increasing 
research and development costs. 


Since most pesticides are manufactured from _ basic 
chemicals such as ethylene and benzene which are 
derived in intermediate stages from natural gas or crude 
oil, the growth in production and consumption of 
pesticides represents an increasing fossil energy require- 
ment. As was shown in Figure 5, herbicides account for 
7 percent of the energy used to produce corn in Ontario. 
The question is, therefore, are there any alternatives to 
increased pesticide consumption or can more efficient 
use be made of the present use of fossil energy in the 
form of pesticides? 


The agricultural chemicals field is highly complex — 10 
to 15 new active ingredients enter the system each year. 
Nor does the usual form of analysis of demand and 
supply for inputs lend itself readily to predicting the 


32-The index of agricultural chemical prices used is that for the 
United States since no similar index exists for Canada. 
Generally, agricultural chemical prices in the two countries 
follow much the same trend. While the U.S. index, however, 
indicates a decline in prices in 1977 from year-earlier levels, 
Canadian prices were up probably 5 percent. This would be 
partly because of the devaluation of the Canadian dollar and 
to the effect this would have on agricultural chemical prices in 
Canada, most of which are imported from the United States. 


334 Look at World Pesticide Markets,” Farm Chemicals, Sept. 
yap 
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agricultural demand. Demand for pesticides is more a 
function of the total area grown of particular crops than 
of pesticide-crop price ratios. But supply is affected by 
the relative profitability among end uses of the basic 
materials, which are many. For example, agricultural 
chemicals are made from the same basic ingredients as 
anti-freeze, vinyls, acrylics and synthetic fibers. 


Alternatives to the use of agricultural chemicals are 
being continually sought, both in terms of improved 
cultural practices and biological control agents, as well as 
the more efficient utilization of existing actives and the 
development of new ones. One of the significant changes 
now under way is the change-over from the ester to the 
amine form of phenoxy herbicides. The amine form is 
less volatile and therefore less subject to drifting 
problems, making it more acceptable environmertally. 


Agricultural chemicals can be used to reduce the total 
energy input in the production of certain crops through 
savings in energy requirements for field operations by 
fossil-fueled machinery. Work at Agriculture Canada 
research stations in the Prairie Provinces has centered on 
“chemical fallow” practices for growing wheat.** By 
“chemical fallow” the researchers mean the substitution 
of herbicides for tillage operations to control weeds 
during the summerfallow period. Tests so far indicate 
that yields are as good or better than those from 
conventional practices with nitrogen accumulation and 
moisture conservation being equal. Advantages noted 
were marked improvements in trash conservation and 
erosion control. Staff are also studying zero tillage 
practices under continuous cropping systems. 


Work by Agriculture Canada researchers in New Bruns- 
wick has been directed towards reducing the number of 
sprayings needed to protect potatoes from late blight 
disease.?° Most growers now spray as many as 8 to 10 
times in a growing season. By analyzing the interactions 
of rainfall, temperature and humidity, it was possible 
to reduce the number of applications while still pro- 
viding satisfactory blight control. Work is continuing 
to introduce another variable, the incidence of blight. 
By including this information, the researchers expect 
to be able to reduce the number of sprayings a season to 
only four or five. 
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The Move to Zero Tillage,” News and Features, Agriculture 


Canada, Ottawa, May 6, 1977. 


3$“Outting Costs and Chemicals,” News and Features, Agri- 
culture Canada, Ottawa, Sept. 23, 1977. 
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Figure 13 


MACHINERY 


Farm machinery accounts for about S percent of the 
total indirect energy consumption in Canadian farming, 
that is, the energy embodied in machinery in the 
manufacturing process. But the direct energy use in 
farming in field operations is much larger, 67 percent, 
for the sector as a whole. For some crops, such as corn, 
the relative total energy use is much less in field 
operations because of the larger indirect demand in the 
form of fertilizer. With the worldwide growth in 
agricultural mechanization, however, the major implica- 
tion in terms of energy consumption is the direct use of 
fossil fuels. 


Unit tractor sales in Canada reached a peak in 1976 and 
have been decreasing ever since (Figure 13). Annual salés 
in the United States peaked in 1973 and have also been 
declining since. But this is only part of the picture since 
fuel consumption in farming continues to increase. 
During the last decade several changes have been taking 
place in the tractors produced for the North American 
market. One of these changes is illustrated in Figure 14, 
which shows that diesel tractors have been accounting 
for an increasing share of U.S. tractor production since 
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1971.°° Since 1965 production of diesel tractors has 
risen from about 55 percent of the total to over 85 
percent. Also, larger tractors have taken more and more 
of the market. Tractors of 100 horsepower and over 
have increased from about 6 percent of total U.S. 
production to over 47 percent in the same period. 
Finally, Figure 15 shows the recent trends in numbers of 
tractors on farms in the major economic regions of the 
world. While the annual growth rates in the developing 
and centrally-planned economies are higher than in the 
developed countries, the rates have not been increasing 
and the developed countries still account for almost 
three quarters of the total number on farms. 


Since Canadian agriculture is heavily tractor orientated, 
options that can reduce the fuel demands of agriculture 
while still maintaining the current level of mechanization 
are needed. 


Some of the trends reviewed indicate that economic 
forces have been encouraging the use of more fuel- 
efficient tractors with lower fuel costs per unit of land. 
The trend to diesel engines is a good example. With its 
high thermal efficiency and ability to finely meter fuel, 


3©The Canadian market for most tractors is supplied largely 
from the United States. 
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it is 25 percent more efficient in quantitative fuel use 
than the gasoline engine. 


A more recent development that could increase the fuel 
efficiency of tractors is the constant horsepower engine 
concept.?’ While engines incorporating this design con- 
cept are similar in many ways to conventional tractor 
engines, they incorporate features which enable the 
engine to maintain an almost constant rated horsepower 
output throughout the operating range of engine speeds. 
One of the modifications applied is a torque modifier, 
which is used to limit the fuel flow to the engine at rated 
speed. Among the advantages claimed for this engine are 
that since the engine is operated in the normal range of 
speeds it is not as subject to overloading and fuel 
economy is maximinized throughout the normal range 
of working speeds. 


Farm machinery industry sources are now forecasting 
the following developments for farm machinery in the 
1980s in North America.*® 


— The medium farm unit will continue to grow; it will 
use larger equipment and total reliability will be de- 
manded. Higher fuel costs and larger machines will 
force greater machinery use and application effi- 
ciency. A recent USDA study in the winter wheat 
areas of Washington and Oregon supports this con- 
clusion.” The study noted that if an operator 
acquires a large four-wheel-drive tractor (222 dbhp 
and over) for any farm size within the operational 
capability of a conventional crawler tractor, the 
machinery cost per acre will increase unless the fixed 
costs can be spread over a larger acreage, increasing 
the probability that farm operations will enlarge to 
reduce costs to the pre-acquisition cost. The study 
found that the break-even point between the least- 
cost machinery costs for the conventional crawler 
tractor and the four-wheel-drive tractor was a farming 
operation of 2,000 acres. 


— Power units will continue to become larger and diesel 
engines even more dominant. While the number of 
unit tractor sales seems likely to continue to decrease, 
the total horsepower sold will continue to increase. 


— Rotating equipment designs in use for hay and grain 


harvesting equipment will increase because of the ad- 
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vantages this design offers over reciprocating equip- 
ment. These include a simpler design often associated 
with increased reliability and a larger inherent capacity. 


— The trend to less frequent tillage, shallower depths of 
tillage and combined field operations will accelerate. 


In the past, mechanization in agriculture substituted 
largely for labor. It will continue to do so for certain 
crop and livestock operations, but with the increasing 
cost of fuel, the goal will be to use this increasingly 
scarce resource more efficiently. 


SUMMARY AND CONCLUSIONS 


This paper has reviewed the trends in consumption of 
selected purchased farm inputs, especially those related 
to energy. It has discussed some of the developments 
taking place to find substitutes for fossil fuels from 
agricultural sources and improve efficiency in the use of 
fossil energy in farming. Even so, fossil fuels will 
continue to be an important input in agriculture and in 
the manufacture of certain farm inputs for many years 
to come. Progress is being made in developing alterna- 
tives and improving efficiency in use but large changes in 
relatively short periods are unlikely. The pace of the 
changes will be determined largely by the costs of 
alternative energy supplies to farmers, distributors and 
farm input manufacturers. If adjustments through the 
market system come too slowly, however, it might 
become necessary to intervene in the market through 
fiscal incentives or consumption constraints. 


In its analysis of the energy supply outlook for 
agriculture, the 1976 State of Food and Agriculture 
Report of the FAO concludes that agriculture’s needs 
are certainly not a major factor in the pressure on overall 
energy supplies.*° Hence agriculture itself provides little 
scope for economies of world impact. But the sector’s 
small demand on total energy resources clearly deserves 
the highest priority, says the FAO. In Canada, the use of 
petroleum products in farming and food processing has 
been assigned top priority in any fuel allocation 
program.?! 


In this article it has not been possible to consider all of 
the alternatives to fossil fuels in all their applications 
which are being investigated. These alternatives include 
non-motive applications such as solar, wind and biomass 
sources. Some of the applications of these sources are in 
space and water heating, low temperature grain and 
forage drying, more energy-efficient greenhouses, waste 
heat source use and supplementary power or fuel 
sources. ** 


4° published in December 1977. See Section 3, Energy and 
Agriculture. 


41 energy Supplies Allocation Board, Petroleum Products Allo- 
cation Procedures, Ottawa, Canada, 2nd Edition, Aug. 1975S. 


42 ; : ; : 
For a discussion on these alternatives see: Gordon E. Timbers, 


‘Alternate Sources of Energy,” Agrologist, Vol. 6/4, Autumn 
Ge 
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FAMILY EXPENDITURE PATTERNS IN CANADA 
ACCORDING TO SOCIO-ECONOMIC CHARACTERISTICS 


INTRODUCTION 


Significant variations in consumer expenditure patterns 
have been related to changes in the general socio- 
economic condition of the spending units. Socio- 
economic characteristics can include the education level 
and occupation of the household head, race, religion, 
stage of the life cycle, income level, age of the household 
head and tenure class. This paper does not statistically 
analyze and measure the relationships between some of 
the listed factors and consumer behavior; these have 
been covered in recent publications (e.g., Hassan and 
Johnson). It does, however, provide an overall view of 
their effects on consumer spending habits. 


This author analyzed the average Canadian household’s 
expenditure pattern for major commodity groups, using 
data from three family expenditure surveys. The specific 
objectives were to describe the expenditure patterns 
among 13 groups of goods and services; to analyze 
variations in expenditure pattern by family life cycle, 


*Danielle Karamchandani is a research assistant in the Research 
Division, Policy and Economics Branch, Agriculture Canada, 
Ottawa. 


‘Includes food, shelter, household operation, furnishing and 
equipment, clothing, personal care, medical and health care, 
smoking and alcoholic beverages, travel and transportation, 
recreation, reading, education and miscellaneous expenses. 
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Between 1969 and 1974 urban Canadians experienced a 
marked change in family expenditure patterns. Income 
after taxes increased 55 percent and total current 
consumption rose 48 percent. The proportion of income 
allocated to essential goods and services decreased, while 
that spent on furnishing and equipment, recreation and 
miscellaneous expenses increased. 


Danielle Karamchandani* 


income quintile, age of the family head and tenure class; 
and to examine trends in family expenditure patterns 
from 1969 to 1974. 


THE DATA 


The data used in this study are derived from three 
surveys by Statistics Canada — the 1969 Family Expend- 
iture in Canada and the 1972 and 1974 Urban Family 
Expenditure surveys — designed to provide information 
on families and unattached individuals living in private 
households. (A family or spending unit is a group of 
persons dependent on a common income for the major 
expense items and living in the same dwelling, or one 
financially independent individual living alone.) 


The 1969 survey (from which 15,140 spending units 
provided usable schedules) was conducted in January, 
February and March 1970 but the data refer to 1969. 
The survey was national in scope and included both rural 
and urban centers. The 1972 survey was carried out in 
February and March 1973 but covers 1972. The method 
was similar to that of the earlier survey; however, the 
main sample (from which 3,562 spending units provided 
usable schedules) included only eight major urban 
centers.” The survey for 1974 was conducted in 


aoa John's, Halifax, 
Edmonton and Vancouver. 


Montreal, Ottawa, Toronto, Winnipeg, 


a4 


January, February and March 1975. It was similar to the 
one in 1972, but included six more cities,’ and provided 
5,389 usable spending units. 


Sample groups (mostly urban) comparable to those in 
the 1972 survey were constructed from those of the 
1969 and part of the 1974 surveys to include the same 
eight cities. The 1974 sample was reduced for spending 
units of all classes and for family expenditures by 
income quintiles only.* 


SOCIO-ECONOMIC CHARACTERISTICS 


Data compiled by Statistics Canada on family expend- 
iture were used for each of the given socio-economic 
characteristics or partitions defined below. The avail- 
ability of information about each spending unit restricts 
further classification, one of the limitations of the 
present study. 


Life Cycle 


Families can be classified by life cycle into three major 
categories — unattached individuals, married couples 
(with or without children) and other families (married 
couples with relatives other than unmarried children, 
single-parent families and other families of relatives or 
non-relatives). Spending units are then grouped by age of 
head — under 45, from 45 to 64 and 65 and over.° The 
life cycle concept is useful because family needs, 
income, assets and debts and expenditures vary at 
different stages. Because this concept combines trends in 
earning power with demands placed on income, it is one 
of the most useful ways of classifying individuals and 
families. 


Income Quintiles 


Income quintiles refer to the five income categories 
under which a spending unit might be grouped. The first 
fifth consists of the spending units with the lowest 


3Saint John, Quebec, Thunder Bay, Saskatoon, Regina and 
Calgary. 

4 The 1974 classifications of family expenditure by family life 
cycle, tenure class and age of head have not been transformed 
to eight cities as has been done elsewhere and still contain 
information for 14 cities. The results are almost identical to 
those of the reduced samples. 

SI husband-wife families, the husband was considered as head; 
in One-parent families with unmarried sons or daughters, the 
parent was considered head; in other types of spending unit, 
the head was the person mainly responsible for the main- 
tenance of the unit. 
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incomes, the second with the second lowest incomes, 
etc. Income includes gross income from wages and 
salaries, net income before taxes from self-employment, 
receipts from military pay and allowances, gross receipts 
from roomers and boarders, net rental, family allow- 
ances, interest and dividends, all pensions, workmen’s 
compensation and unemployment insurance benefits, 
regular receipts from insurance policies and annuities 
and miscellaneous regular income receipts. 


Tenure Class 


Tenure class identifies the type of home ownership — 
homeowners (a member of the spending unit living in a 
dwelling which he has owned for the entire survey year) 
with and without mortgages, regular tenants and other 
tenants (roomers, tenants rent-free and mixed tenure). 
As home ownership accounts for a substantial propor- 
tion of wealth for many families, the numerous results 
from such classification can reveal many anomalies in 
consumer behavior. 


Age of Family Head 


The expenditure classification by age of household head 
reflects the changes in needs and wants related to the 
variations in income, family size and activities as the age 
of the family head increases. Four age groups were 
selected for this study — under 25, 25 to 44, 45 to 64 
and 65 and over. An interesting objective of this 
partitioning was to find out whether or not age is 
sufficient for characterizing differences in life cycle 
consumption behavior (Denton and Spencer). 


INCOME AND EXPENDITURE PATTERN 


To appraise the sufficiency of family incomes in 
comparison with total current consumption for general 
consumers and particular groups, data on average in- 
come, average consumption, family size and number of 
families, i.e., observations for each of the characteristics 
discussed in the preceding section were assembled (Table 


1). 


Before examining income and expenditure patterns by 
socio-economic characteristics it is interesting to note 
the following trend for families and unattached in- 
dividuals of all classes. In 1974 the average family 
income after taxes reached $12,044, a 55-percent 
increase above the 1969 level. Average total current 
consumption increased 48 percent to $10,536. From 
1969 to 1974, on a per-capita basis, income after taxes 
rose 59 percent to $4,055 while total current consump- 
tion increased 51 percent to $3,547. The three surveys 
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also suggested little variation in the family size over this 
period — approximately three members. 


Life Cycles 


Substantial variations in average income and _ total 
current consumption can be observed among and within 
the samples’ partitions. This section summarizes those 
variations and is based on Table 1. 


The highest average family income after taxes was for 
married couples in the 45 to 64 age group; however, 
married couples with children had higher incomes, 
$15,982 ($10,367),° than married couples without 
children, $14,821 ($9,764). The group with the next 
largest income after taxes was married couples under 45, 
with a slight difference between couples with and 
without children. Unattached individuals’ income 
seemed to reach a peak before 45. Through different 
stages of the life cycle, total current consumption for a 
family follows a trend similar to that for the family’s 
income; however, the presence of children is always 
marked by larger amounts of money being spent on total 
goods and services. 


On a per-capita basis, unattached individuals under 65 
had the highest income after taxes, married couples 
without children followed with substantially lower 
incomes. Average per-capita total current consumption 
of unattached individuals of all ages as well as of married 
couples without children ranged from $3,605 ($2,266) 
to $6,786 ($4,663), while those for families with 
children and retired couples (over 65) were substantially 
lower, ranging from $2,907 ($2,243) to $3,006 ($1,961). 


Income Quintiles 


In 1974 expenditures of families in the first and second 
income quintiles ($4,549 and $8,120) exceeded their 
incomes after taxes ($4,141 and $8,053). The opposite 
was true for families in all other income groups, 
especially those in the fifth quintile, for whom income 
after taxes exceeded total current consumption by 23 
(19) percent. From 1969 to 1974, while income 
increased more than 62 percent for most spending units, 
families in the third income bracket recorded a 
maximum 60-percent increase in per-capita total current 
consumption. 


The 1969 figures are in parentheses. 
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Tenure Class 


Per capita income after taxes of those living in the other 
tenant class reached $4,402 ($2,767) while the income 
of homeowners and regular tenants varied between 
$3,916 ($2,526) and $4,120 ($2,837). Total per capita 
expenditures on goods and services did not vary signif- 
icantly between tenure classes; in 1974 total current 
consumption ranged from $3,314 to $3,897. In the 
study period there was a substantially lower increase in 
both income after taxes (45 percent) and total current 
consumption (38 percent) for homeowners without 
mortgages compared with those in all other tenure 
classes. Hence homeowners without mortgages and 
spending units whose heads are 65 or over who have 
possibly paid off their mortgages could be the same 
people. 


Age of Head 


The family’s income gradually rose from $8,766 
($5,295) to $13,606 ($8,748) as the age of the head 
went from under 25 up to 64; then it suddenly dropped 
to $6,469 ($4,343) for those over 65. Total current 
consumption for families in the 25 to 44 and 45 to 64 
groups reached an averaged of $11,630 ($8,084) and 
$11,230 ($7,684) while that for families in the under 25 
and over 65 groups was $8,757 ($5,467) and $5,446 
($3,870). On a per-capita basis, it is those families whose 
head is under 25 who have the highest per-capita income 
and total current consumption. 


EXPENDITURE SHARES OF INCOME 


The effects of socio-economic forces on consumer 
behavior are revealed by the generally consistent 
patterns formed by relationships between variations in 
expenditure shares and variations in socio-economic 
characteristics. Some of these patterns (based on Table 
3) are examined in this section. The absolute per-capita 
current dollar expenditures which are discussed in terms 
of shares of income after taxes are in Table 2. The shares 
of total current consumption attributed to the 13 major 
expenditure groups are not included here, but are 
available on demand for each socio-economic group. 
Shares of total expenditures for families and unattached 
individuals of all classes, however, are illustrated in 
Figure 2. 


The allocation of income after taxes to major goods and 
services by families and unattached individuals of all 
classes for 1974 compared with that for 1969 is as 
follows: food 20 (21) percent, shelter 18 (19) percent, 
travel and transportation 14 (14) percent, clothing 8 (9) 


3] 


EXPENDITURE SHARES OF INCOME AFTER TAXES, 
MAJOR GOODS AND SERVICES, ALL CLASSES 
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EXPENDITURE SHARES, MAJOR GOODS AND 
SERVICES, ALL CLASSES 
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percent, furnishing and equipment 6 (5) percent and 21 
(23) percent, shared among recreation, household opera- 
tion, smoking and alcoholic beverages, medical and 
health care, miscellaneous expenses, personal care, 
education and reading. The remaining 13 (8) percent can 
be considered as average family savings (Figure 1). 


Life Cycle 


Data in Table 3 indicate a close relationship between the 
family life cycle and expenditure pattern. There are two 
main changes in the distribution of income after taxes 
with respect to family composition and age of head. 
First, children were present in spending units that 
devoted larger shares of income to food, clothing and 
medical and health care. Second, as the age of the head 
increased from less than 45 to 65 and over, the portion 
of income after taxes attributed to smoking and alcohol- 
ic beverages, travel and transportation, recreation and 
education tended to decrease while that for food, shelter 
and medical and health care tended to increase. 


Income Ouintile 


As expected, consumption expenditures differed greatly 
among low, medium and high income groups. The high 
income group, i.e., the fifth income quintile, allocated a 
much smaller proportion of its income, 16 (16) percent 
after taxes, to food than did the first income quintile, 32 
(33) percent. 


A similar relationship existed for shelter, household 
Operation, personal care, medical and health care and 
smoking and alcoholic beverages. Clothing, furnishing 
and equipment, travel and transportation were much 
more important to the fifth quintile than to the first. 


Tenure Class 


When the same sample of families and unattached 
individuals is reclassified by tenure class, there are few 
variations in income shares. While consumers in the 
other tenant class spent 19 (19) percent of their 
income after taxes on shelter, homeowners without 
mortgages spent only 13 (15) percent. A difference also 
existed in the proportion of income devoted to smoking 
and alcoholic beverages and miscellaneous expenses 
between homeowners with or without mortgages and 
regular and other tenants. 


Age of Head 


The major differences in income allocations to goods 
and services between age groups are in Table 3. 
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Expenditure on food and medical and health care took 
an increasingly large share of income as the age of the 
household head increased. Spending units whose head is 
over 65 devoted the smallest share to furnishing and 
equipment, clothing, smoking and alcoholic beverages, 
travel and transportation, recreation and education. 
Except for food, shelter, personal care, medical and 
health care and reading, no spending unit devoted as 
large a share of his income after taxes on goods and 
services than those families whose head is 25 and under. 


The classification of families and unattached individuals 
by socio-economic characteristics revealed that, except 
for furnishing and equipment, recreation and miscella- 
neous expenses, shares of income after taxes for most 
goods and services were generally smaller in 1974 than in 
1969 (Figure 1). For example, the proportion of income 
allocated to essential goods such as food, shelter and 
clothing decreased 3 percent (from 49 to 46 percent). 
This might indicate a slight improvement in the con- 
sumer’s financial condition, especially since from 1969 
to 1974 the relative increase in prices indicated by the 
Consumer Price Index was considerably higher for food, 
and comparable for housing and clothing and most other 
goods and services (Statistics Canada, Price and Price 
Indexes). 


SUMMARY AND CONCLUSIONS 


From 1969 to 1974 average family income after taxes in 
Canada increased 55 percent to $12,044 while total 
current consumption increased 48 percent to $10,536. 
Family size, on the other hand, remained fairly constant 
at approximately three members a family. There were 
substantial variations in these averages among and within 
sample partitions. Some examples follow: 


— Married couples with children generally had higher 
incomes and total current consumption than couples 
without children. Unattached individuals’ income and 
total current consumption reached a maximum 
before 45 years of age. 


— Although total current consumption per family close- 
ly followed income after taxes, total current con- 
sumption of those in the first and second quintiles 
exceeded income per family while the opposite was 
true for those in all other income brackets. 


— According to tenure class, average family income and 
total current consumption of homeowners with or 
without mortgages were much higher than for regular 
and other tenants. 
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— Average income after taxes and total current con- 
sumption rose as the age of head increased until 
consumers reach 65; then they dropped more than 50 
percent. 


In 1974 the Canadian consumer spent 66 percent of his 
income on food, shelter, travel and transportation, 
clothing and furnishing and equipment and 21 percent 
on other goods and services. The remaining 13 percent 
can be considered as savings. Compared with those of 
1969 these figures indicate a substantial drop in the 
share of income attributed to shelter, clothing and 
medical and health care. Other commodity groups 
remained fairly stable and savings increased nearly 5 
percent (Figure 1). This income sharing pattern was also 
affected by the socio-economic characteristics of the 
families. 


— In life cycle groups with children, a larger share of 
income was spent on food, clothing and medical and 
health care than was spent in the other groups. 


— The distribution of income shares among commodity 
groups differed considerably by income level. While 
the proportion of income devoted to food, shelter, 
household operation, personal care, medical and 
health care and smoking and alcoholic beverages 
tended to decrease as income increased, that attribut- 
ed to clothing, furnishing and equipment and travel 
and transportation tended to increase. 


— Except for shelter, income shares varied little by 
tenure class; spending units in the other tenant class 
allocated the largest share of their income to this 
essential commodity. 


— Income shares for food and medical and health care 
rose as the age of the head increased, while shares 
allocated to furnishing and equipment, clothing, 
smoking and alcoholic beverages, travel and transpor- 
tation, recreation and education decreased. 
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From 1969 to 1974 spending units in all classes recorded 
an increase in nominal income after taxes of 55 percent 
and in total current consumption of 48 percent. The 
proportion of income attributed to essential goods and 
services such as food, shelter and clothing decreased 
while that allocated to furnishing and equipment, 
recreation and miscellaneous expenses increased. The 
classification of families by socio-economic character- 
istics, however, revealed that unattached individuals 
over 65, as well as families in the first and second 
income brackets, the regular tenants and families whose 
head was less than 25 and 25 to 44, spent more on 
essential goods and services and less on luxury-type 
items. 
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RECENT DEVELOPMENTS IN AGRICULTURAL 
PROGRAMS AND POLICIES 


DAIRY PROGRAMS AND POLICIES 


Note to readers: The following excerpt from Agriculture 
Canada’s news release of April 13, 1978 covers major 
points of recent federal agricultural program and policy 
developments. For more complete information on both 
federal and provincial programs and policies, the series 
of publications on Federal and Provincial Agriculture 
Legislation (Programs and Policies) published by 
Agriculture Canada should be referred to. These 
publications are updated annually or biannually and are 


available, while the supply lasts, from Agriculture 
Canada. Enquiries may be sent to Publication 
Distribution Unit, Policy: and Economics Branch, 


Agriculture Canada, Ottawa, Ontario, K1A OCS. 


Changes for 1978-79 were effective April 1, as 
announced by the Minister. The essential points in this 
program are as follows: 


— total market sharing quota, April 1, 1978 to March 
31; 1978" 4s “unchanged) ate fOSs7rumuillion 
hundredweights (45.7 million hectolitres — one 
hectolitre is equal to 227 pounds of milk); 


— federal subsidy remains at $2.66 a hundredweight 
($6.04 a hectolitre of milk with 3.604 percent 
butterfat) paid on industrial milk and cream 
produced to fill Canadian requirements; 


— target price raised to $12.42 a hundredweight 
($28.19 a hectolitre) from $12.18 a hundredweight; 


— support price for butter raised five cents to $1.27 per 
pound ($2.80 a kilogram) and support price for skim 
milk powder raised two cents to 74 cents a pound 
($1.63 a kilogram); 


— levy on in-quota production reduced to $1.00 a 
hundredweight ($2.27 a hectolitre) from $1.20 a 
hundredweight; 


— new contingency levy of 20 cents a hundredweight 
(45 cents a hectolitre) collected on all industrial milk 
and cream deliveries under quota, refundable to 
producers not producing in the sleeve or if sleeve 
production is needed to meet Canadian milk 
requirements; 


— levy of $1.00 a hundredweight ($2.27 a hectolitre) on 
surplus cream diverted from fluid to industrial use; 
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(The levy is equivalent to 20 cents a hundredweight 
(45 cents a hectolitre) on all fluid milk shipments. 
Last year’s fluid levy was 25 cents a hundredweight.) 


— over-quota levy raised 50 cents to $7.50 a 


hundredweight ($17.03 a hectolitre); 


— while principle of producer responsibility for export 
disposal of dairy products in excess of domestic 
requirement is reaffirmed, federal budget for export 
losses in 1978-79 raised to $24.8 million from $15 
million; 


— Canadian Dairy Commission budget for product 
promotion, research and market development raised 
to $6.5 million from $4 million; 


— cheese import quotas reduced to 45 million pounds 
(20.4 million kilograms) from 50 million pounds; 


— market sharing quota period to be altered from the 
April 1 to March 31 basis to an August 1 to July 31 
basis starting next year; 


— all provinces will administer quotas in four month 
allotments to ensure that individual producers do not 
run out of quota and have incomes reduced for long 
periods of time; 


— Canadian International Development Agency budget 
to buy skim milk powder for food aid unchanged at 
$20 million; 


— Canadian Dairy Commission investigating new ways 
to increase domestic industrial use of skim milk 
powder which could reduce export costs; 


— In summary, the federal government has allocated 
$329 million to the 1978-79 dairy program as 
follows: 


$260.7 million in producer subsidy payments, 

$ 24.8 million for export assistance, 

$ 17.0 million for carrying charges, 

$ 6.5 million for market promotion and research and 
$ 20.0 million for international food aid. 


Milk Production Policies 
The Canadian Milk Supply Management Committee — 


made up of representatives of producers and provincial 
governments and chaired by the CDC (Canadian Dairy 
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Commission) — has estimated that market requirements 
for industrial milk in 1978-79 will be 98 million 
hundredweights (43.2 million hectolitres), the same as in 
1977-78. Total market sharing quota is made up of these 
market requirements plus a 5 percent sleeve. The Milk 
Supply Management Committee monitors demand 
during the year and makes adjustments in market sharing 
quota if necessary. 


The provincial boards are responsible for individual 
quota allocations. 


The changes in the quota period (to an August 1 to July 
31 basis) and the administration of quotas on a 
four-month basis are expected to give a more even 
pattern of production in relation to Canadian 
requirements and to help ensure that producers do not 
run out of quota and income for long periods. 


The CDC is working with the provinces to develop 
further programs to even out production throughout the 
year. 


A move was made towards integrating fluid and 
industrial milk sectors. The Minister has asked the 
provinces to aim for integration of their fluid and 
industrial sectors by 1980. 


Surplus Disposal 


Stocks of skim milk powder held by the CDC on April 1, 
1978 were 30 million pounds (13.6 million kilograms), 
compared with 177.5 million pounds in storage on April 
1, 1977 and 282 million pounds in storage on April 1, 
1976. All current inventories and a substantial portion 
of next year’s production have been sold. 


Butter inventories are somewhat higher than usual — 32 
million pounds (14.5 million kilograms) — however, 
funds are available from last year’s dairy program to pay 
for disposal of excess supplies. 


Production of sufficient butterfat to meet Canadian 
requirements in 1978-79 will again result in a surplus of 
skim milk powder. 


World market prices for skim milk powder have 
increased during the past year; however, the large 
surpluses created by other countries have kept prices 
below normal levels. As a result, there is still a heavy 
financial burden for Canadian dairy farmers and the 
federal government has again decided to set limits on 
producer responsibility for export losses. 
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It is hoped that the in-quota levy will be sufficient to 
cover export losses because this would be consistent 
with the principle of producer responsibility for export 
disposal of dairy products in excess of domestic 
requirements. However, for the 1978-79 dairy year, 
federal funds will be used to finance additional export 
costs if necessary and a budget of $24.8 million has been 
set aside for this purpose. In 1977-78, the government 
committed $15 million for export costs; however, 
through careful management and marketing the CDC 
spent substantially less than the amount budgeted. 


The special contingency levy will cover the disposal costs 
for any in-sleeve production that is surplus to Canadian 
requirements. However, no producer will have to pay for 
disposal of sleeve production of another producer and 
no province will have to pay for sleeve production in 
another province. The contingency levy will be refunded 
to the individual producer at the end of the dairy year if 
he has not produced in the sleeve or if production into 
the sleeve is needed to meet Canadian requirements. 


The CDC will be continuing the butterfat exchange 
program in 1978-79 and developing new markets for 
whole milk powder and evaporated milk. 


A PERSPECTIVE ON DAIRY POLICY 


The following was also taken from Agriculture Canada’s 
news release of April 13, 1978. 


The dairy industry contributes almost $2. billion 
annually to the Canadian economy. Canadian farmers 
produce about 95 percent of all dairy products 
consumed by Canadians. In 1977 payments to dairy 
farmers for milk and cream accounted for about 17 
percent of total farm cash receipts. 


Milk in Canada is divided between two markets — fluid 
milk for drinking and industrial milk for manufacturing 
into butter, cheese, ice cream, skim milk powder and 
other dairy products. Fluid milk production and sales 
are under provincial jurisdiction. The federal government 
plays a large role in coordinating and supporting 
industrial milk production across the country. 


The goal of the federal dairy policy is to provide 
efficient producers of milk and cream with the 
opportunity to obtain a fair return for their labor and 
investment and to provide consumers of dairy products 
with a continuous and adequate supply of high quality 
dairy products. 
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How Milk Production Quotas Are Set 


The key to the federal dairy program is effective supply 
management. 


The Canadian Milk Supply Management Committee has 
the responsibility of determining milk requirements and 
establishing market sharing quotas to bring forward this 
volume. This committee is made up of representatives of 
the provincial milk and cream producer boards, the 
provincial governments and the CDC (Canadian Dairy 
Commission) which chairs the committee. 


The committee estimates the total demand for industrial 
milk and cream. For 1978-79 the demand is estimated at 
98 million hundredweights (43.2 million hectolitres). 


Total market sharing quota is then set to bring forward 
the milk and cream production needed to meet this 
demand. It is difficult for farmers to produce exactly the 
amount required to meet the estimated demand. 
Moreover, there are always some producers leaving the 
industry and there is normally a time lag before their 
quotas are assigned to other producers. Accordingly, a 
sleeve or tolerance zone for production is used to ensure 
that producers as a whole are able to produce the full 
amount of domestic requirements. The Canadian Milk 
Supply Management Committee has determined that a 5 
percent sleeve is necessary to achieve the desired 
production level. Total market sharing quota is therefore 
5 percent higher than the estimated requirements, plus a 
small amount of quota protected for some provinces. 
Thus the total quota for 1978-79 is 103.7 million 
hundredweights (45.7 million hectolitres). 


Producers receive their individual quotas (including the 5 
percent sleeve) from their provincial milk and cream 
agencies. 


How Producer Prices Are Determined 


In April, 1975 the federal government established a 
formula for setting base returns to farmers for industrial 
milk and cream. 


This returns adjustment formula is used by the CDC in 
determining the target returns farmers are to receive. It 
is based on farmers’ average cash production costs and 
the consumer price index (used as a measure of changes 
in the value of a farmer’s labor). In setting the level of 
target returns, judgement factors are also included. 


Dairy farmers do not receive the full target returns. 
Levies, transportation costs, and provincial assessments 
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for administration and advertising are deducted before a 
producer receives his money. 


How the Dairy Program Affects Retail Prices 


Most of the target returns are paid to farmers by dairy 
manufacturers — creameries, cheese factories and other 
processors. However, in order to reduce the price of 
dairy products to consumers, the federal government 
pays part of the cost of producing industrial milk. This is 
paid as a direct subsidy to farmers by the CDC. This 
year’s subsidy is $2.66 a hundredweight ($6.04 a 
hectolitre), the same amount as in the past three years. 


The amount that dairy manufacturers pay to farmers for 
industrial milk and cream is indirectly determined by the 
support prices for butter and skim milk powder set by 
the CDE: 


This year’s support prices are $1.27 a pound for butter 
($2.80 a kilogram) and 74 cents a pound for skim milk 
powder ($1.63 a kilogram). In effect, these support 
prices are the floor price for these commodities in 
Canada. Wholesalers can buy them from domestic 
manufacturers at these prices or above. When the 
wholesale and retail trades have purchased all the butter 
and skim milk powder they require, the rest is bought by 
the CDC at the support prices. 


The support price for butter has risen by five cents a 
pound this year, so the retail price will go up at least this 
amount. The rise in skim milk powder prices will be at 
least two cents a pound. In addition, the recent removal 
of the federal consumer subsidy on instantized skim 
milk powder will result in a further price increase of at 
least 34 cents. 


Some New Aspects in the 1978-79 Program 


The contingency levy of 20 cents a hundredweight (45 
cents a hectolitre) is new this year. 


An in-quota levy of $1.00 a hundredweight ($2.27 a 
hectolitre) is being collected on all deliveries within 
quota. This amount should pay for disposing of surplus 
milk products made from milk delivered to meet 
Canadian requirements. Over-quota deliveries are subject 
to a levy of $7.50 a hundredweight ($17.03 a hectolitre) 
and this amount covers the cost of disposing of surplus 
products produced from over-quota milk and cream. 


This leaves the problem of milk delivered within quota 
but surplus to the estimated demand, i.e., in the 


5-percent sleeve. Some producers and provinces will not 
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use all of their market sharing quota and may not 
produce any milk in the sleeve. However, others may 
produce their total quota including the sleeve and if this 
amount is not needed for domestic requirements, the 
cost of disposing of the surplus will be met from the 
contingency levy. 


No producer will have to pay for the excess production 
of another producer and no province will have to pay for 
sleeve production in another province. If a producer 
does not produce in the sleeve, he will have the 
contingency levy returned to him at the end of the dairy 
year. Similarly, if his province as a whole has not 
produced in the sleeve, his contingency levy will be 
returned. And if domestic requirements exceed the 
estimates and the sleeve production can be used in 
Canada, the levy will be refunded. Should any portion of 
the sleeve production not be needed to meet Canadian 
requirements, the contingency levy will be used to 
finance the disposal of the associated surplus products. 


Another new feature is the change in the quota period. 
The peak milk production period is normally the early 
summer months when dairy cattle are put on pasture. In 
the past, some farmers have used too much of their 
quota in the summer months and run short of quota the 
following winter. By starting the quota period in the fall 
and ending it soon after the flush summer season, 
farmers are less likely to overproduce early in the quota 
period. Also, they will be able to gear their summer 
production to the amount of quota they have left. 


Four-month quota allotments will also assist farmers in 
evening out production and will help them from running 
out of quota and income for a substantial period of 
time. 


During the 1977-78 dairy year, the CDC began a 
butterfat exchange program. Under this program, whole 
milk powder, evaporated milk or other dairy products 
containing butterfat are exported and an equivalent 
amount of butterfat is imported into Canada in the form 
of butter. 


Why import butter when we have enough in Canada? 
The world market for products containing butterfat is 
developing at the same time that skim milk powder 
prices are remaining low. By exporting whole milk 
products and importing butter, the CDC cuts down on 
the amount of surplus skim milk powder produced in 
Canada, thus cutting down on the expense of disposing 
of this surplus product at low world prices. 
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The butterfat exchange program will be continued in 
1978-79 and will continue to reduce the export cost of 
surplus milk solids. 


AN UPDATE OF OTHER FEDERAL AGRI- 
CULTURAL POLICIES AND PROGRAMS 


The following briefs on policy and program items are 
provided as an aid to readers who regularly check for 
such developments. 


— Beef and veal import controls were announced in 
March 1978. An ongoing procedure to control 
imports of beef and veal using quotas has been 
arranged under the Export and Imports Permits Act. 
This relates back to the average levels of between 
1971 and 1975. The trade in live cattle remains as it 
was. 


— New regulations designed to eradicate brucellosis 
from Canadian cattle herds came into effect on April 
LASTS. 


— Waterfowl crop damage funds were increased to $2.8 
million in March 1978, to reduce farmers’ crop losses 
due to migratory waterfowl. 


Under the Agricultural Stabilization Act it was 
announced in March 1978 that there would be payments 
for the production of sweet cherries and B.C. apricots. 


Forage Transportation Assistance was announced in 
March for Alberta and Saskatchewan. All eligible forage 
purchased and transported between July 1, 1977 and 
June 1, 1978 may receive assistance. The deadline is 
June 1, 1978. Provincial officers of departments of 
agriculture would have details. 


— Amendments were proposed in March 1978 to the 
Farm Credit Act to increase the FCC’s capital from 
$100 million to $150 million and to raise lending 
limits to $200,000. Loan limits are presently 
$150,000 for persons under 35 years of age and 
$100,000 for those over 35. 


— A new experimental farm was announced for eastern 
New Brunswick. 


— An announcement was made in March to upgrade the 
Prince Rupert federal government grain terminal to 
the extent of $11.5 million, including a new dock, 
greater ship loading capacity and expanded cleaning 
facilities. 


— A federal-provincial agreement for Quebec feed 
freight adjustments was announced jointly by the two 
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THE 1978-79 DAIRY PROGRAM IN RELATION TO OTHER YEARS 


Total market sharing quota 
(hundredweights of milk) 


1975-76 


$127.9 million@ 
$121.6 million® 


Target returns $11.02 
(per hundredweight) 

Direct subsidy $ 2.66 
(per hundredweight) 

Butter support price SaleOs 
(per pound) 

Skim milk powder support price $ .64 
(per pound) 

In-quota levy, including sleeve $ .45f 
(per hundredweight) $ .659 
Over-quota levy none 
(per hundredweight) 

Fluid levy 7 none 
(per hundredweight) 

Total federal allocations $275 million 


4As of April 1, 1975. 
DAs of July 1, 1975. 
¢ Announced April 4, 1977. 
dAdjusted by Canadian Milk Supply Management Committee July 1, 1977. 


€|ncreases made under returns adjustment formula January 1, 1978. 


f Established April 1, 1975. 
9Adjusted July 1, 1975. 


In 1976-77 the levy collected on in-sleeve production was $8.60. 


1976-77 1977-78 1978-79 
$100.5 million $105.6 million® $103.7 million 
$103.7 million@ 
$11.45 $11.86¢ $12.42 
$12.18& 
$ 2.66 $ 2.66 $ 2.66 
$ 1.08 $ 1.18¢ SS 7 
$ 1.22€ 
68 Sae0S Sie 
S§ Gee 
$ 1.35h $ 1.20 $ 1.00! 
$ 8.60 $ 7.00 $ 7.50 
none Sue S20 
$277 million $477 million $329 million 


i The special 20-cent contingency levy will cover any extra costs for sleeve production disposal. 
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ministers of agriculture in February 1978, whereby 
$33.5 million will be used to carry out four programs 
to assist Quebec producers in improving self 
sufficiency in feed grains. Farmers wishing to apply 
should contact the provincial offices of their 
department of agriculture. 


A cow-calf payment of $26 million was announced in 
February 1978, under the cow-calf stabilization 
program, for beef producers who registered for 
assistance under the program in the spring of 1977. 


A Newfoundland small farm agreement was signed by 
both ministers of agriculture in February 1978. The 
program is for about $100,000 and will be effective 
until March 31, 1979. 


A small farm agreement was extended in January 
1978, between New Brunswick and Agriculture 
Canada, to March 1979 for about $270,000 for 
1978-79. 


A small farm agreement with Prince Edward Island 
was extended in December 1977 to March 1979 for 
about $200,000. 


— Agricultural development plans were announced by 


Agriculture Canada whereby the federal government 
was establishing a strategy for agricultural 
development in order to tap the full potential of the 
agricultural and food industry. Mr. Whelan set out 
eight objectives for agricultural development in 
October 1977, during a debate on the Speech from 
the Throne. The objectives were as follows: 


1. To increase production efficiency in the Canadian 
agriculture industry; 


2. To ensure that agricultural resources are devoted 
to commodities with the best market potential; 


3. To help low-income farm families to make a better 
living in agriculture; 


4. To conserve and improve natural agricultural 
resources; 


5. To increase efficiency in the marketing system; 


6. To protect farmers against income instability; 
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7. To provide longer-term protection against foreign 
competition for selected commodities; 


8. To improve access to foreign markets for Canadian 
agricultural commodities. 


Mr. Whelan stressed that in order to meet these 
objectives, federal agricultural programs must be 
co-ordinated among the federal departments and with 
the provincial governments. Agriculture Canada will take 
the lead in consultation processes. All current federal 
development programs will be evaluated. 


Agriculture Canada is also taking the lead in meeting 
with the provinces to discuss separate and joint 
agricultural development programs. The first priority is 
to reach an agreement with the provinces to harmonize 
stabilization programs for commodities that are 
produced and marketed nationally. 


— Feed grain storage programs were announced in 
October 1977, jointly by the federal Agriculture 
Minister and the federal Minister of the Canadian 
Wheat Board to expand feed grain storage in areas 
short of feed grains. This was to be done in three 
separate programs with a budget of $28 million over 
the next five to eight years. 


— A new crop development fund of $118,000, 
contributed by Agriculture Canada, was approved in 
October 1977 whereby the University of Guelph 
would do research on peanut production as a cash 
crop. This was an extension of earlier projects on 
peanuts that may replace or supplement tobacco 
crops. 
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Financial Aid for Canadian 


Implements Limited 


Co-operative 


The federal government and the governments of 
Manitoba, Saskatchewan and Alberta provided financial 
assistance of $15 million to the CCIL (Canadian 
Co-operative Implements Limited) in April 1978. The 
federal portion was $8 million while the three provinces 
provided $7 million among them. The 38 year old 
co-operative’s problems included a large inventory of 
unsold farm machines — due to a general slump in farm 
machine sales and risk of going into receivership. Part of 
the financial aid is interest free and will be recoverable 
over a period of ten years. Three thousand jobs and 
co-operative services to a large number of farmers 
throughout the Prairie Provinces were at stake. 


Canada and United States to Expand Joint 
Agricultural Research. 


Canada and the United States have agreed to expand 
co-operation in agricultural research, including crop 
forecasting and data supplied by space satellites. Joint 
arrangements were completed during a visit to 
Washington by Agriculture Minister Eugene Whelan with 
U.S. Secretary of Agriculture Bob Bergland. 


The new agreement continues work begun under a 1971 
agreement. 
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EVENTS 


INTERNATIONAL GREEN CROPS DRYING 
CONGRESS 


The Second International Green Crops Drying Congress 
will be held at the University of Saskatchewan, 
Saskatoon, Saskatchewan, Canada, August 20-25, 1978. 
The congress will promote an exchange of information 
among researchers, producers, buyers and users of 
dehydrated green crops. The co-ordinator is Professor 
Herb Clark of the University of Saskatchewan’s 
Extension Division. 


Canada produces more than 287,000 tonnes of dried 
green crop products annually, making it one of the 
world’s major sources. More than 70 percent of the 
Canadian production is from Saskatchewan and Alberta, 
where the industry is almost entirely based on alfalfa. 
Crops are cut whole at a stage of maturity that ensures 
maximum nutrient content, dried artificially and 
processed into pellets or cubes for livestock feed. 


Other major producers are France, Spain, Denmark, 
Britain and the United States, where the industry is 
based on many other types of green crops besides alfalfa. 
The chief importer of dried green crop products is 
Japan, which takes some 80,000 tonnes from Canada 
each year. 


Sixty papers will be presented. Major topics include the 
demand for quality products and the development of 
new ones, marketing problems and increasing energy 
costs. 
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The congress will also feature a variety of displays, 
including equipment. Three tours of rural Saskatchewan 
will give delegates and visitors a first-hand look at the 
provincial dehydration industry, family farms and some 
aspects of western Canadian culture. 


The first international green crops drying congress was 
held in 1973 at Oxford University, England. 


INTERNATIONAL CEREAL AND BREAD 
CONGRESS 


The Sixth International Cereal and Bread Congress will 
be held on September 16-22, 1978 in Winnipeg, 
Manitoba, Canada. 


The purpose of the Congress is to expand man’s 
knowledge of using cereal grains to solve the world’s 
food problems. Delegates and speakers from over 50 
countries are expected to attend. The meeting is being 
jointly organized by The Canadian International Grains 
Institute (CIGI), The American Association of Cereal 
Chemists (AACC) and The International Association for 
Cereal Chemistry (ICC). 


Registration after May 30 is $120.00. Further 
information can be obtained from Mrs. Signy Lawson, 
Canadian International Grains, Institute, 1000-303 Main 
Street, Winnipeg, Manitoba, Canada, R3C 3G7; phone 
(204) 985-6559. 
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A Directory of Part-time Farming Studies, Vol. 1: North 
America and Western Europe. A.M. Fuller, J.A. Mage 
and H.A. Fuller. June 1977. 81 p. Available from the 
University of Guelph. 


A Strategy for Food Processing, Distribution and 
Retailing Sectors. February 1978. 58 p. Available from 
Consumer and Corporate Affairs Canada. 


Anti-dumping Tribunal Annual Report. 1977. Bilingual. 
120 p. Available free from the Anti-dumping Tribunal, 
Place Bell Canada, Ottawa, Ontario, KIA OGS. 


Are Regional Development Policies Needed? N. Hansen, 
August, 1976. 23 p. Available from the International 
Institute for Applied Systems Analysis. 


The Canadian Rapeseed Industry: The Economic 
Implication of Crowsnest Rate Changes’ in 
Transportation and Tariff Costs. W.H. Furtan, J.G. 
Nagy, G.G. Storey. February 1978. 105 p. Available 
from the University of Saskatchewan. 


The Canadian Wheat Board Annual Report 1976-77. 
January 31, 1978. 103 p. Available free from the 
Canadian Wheat Board, 423 Main Street, Winnipeg, 
Manitoba, R3C 2P5. 


The Canadian Wheat Board Report to Producers on the 
1976-77 Crop Year. 1978. 22 p. Available free from the 
Information Department, Canadian Wheat Board, 423 
Main Street, Winnipeg, Manitoba. 


Dairy Price Policy: Setting, Problems, Alternatives. 
Alden C. Manchester. April 1978. 65 p. Available free 
from the U,S.D.A., Economics, Statistics and 
Cooperatives Services, Washington, D.C. 20250.) 


The following four publications are available free, except 
where noted, from the National Design Council, 
Department of Industry, Trade and Commerce, 240 
Sparks Street, Ottawa, Ontario, KIA OHS. 


Good Design Helps Tap World Markets. October 
1972, 5 p. Bilingual. 


Handbook for Market Development. 59 p. $5.00. 
Product Design Case Study — Cutting a Wider Swath 
in the Marketplace. 1976. 4 p. Bilingual. 
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Product Design Case Study — Reliable Equipment 
for Solving Down-to-earth Problems. 1977. 3 p. 
Bilingual. 


The following five publications are available free from 
DREE, 414-1175 Douglas St., Victoria, British Columbia 
and ARDA_ Branch, B.C. Ministry of Agriculture, 
Legislative Buildings, Victoria, British Columbia, VSW 
2L/, 


Canada-British Columbia Subsidiary Agreement on 
Agriculture and Rural Development. July 8, 1977. 
60 p. 


Co-ordinated Resource Management. 1978. 6 p. 
Primary Resource Development. 1978. 6 p. 


Research, Planning, Training and Market Promotion. 
fOVS20 p. 


Support Services and Community Development. 
1978. 6 p. 


Economic Impact. 1977. No. 4. Quarterly. Available for 
$4.00 a year from the U.S.I.S. Publications Centre, P.O. 
Box 1011, Postal Station O, Toronto, Ontario, M4A 
2N4. 


Environmentally Appropriate Technology Seminar Nov. 
30 — Dec. 3, 1976 for the Mid-North of Canada. March 
1977. 72 p. Available from the Canadian Council of 
Rural Development. 


Feed Grain Supply Security in Quebec and Eastern 
Ontario. Robert St-Louis, Yvon Proulx, Laval 
University, Quebec. March 1977. Available free from the 
Canadian Livestock Feed Board, Montreal, Quebec. 


Food Policy. November 1977. Vol. 2, No. 4. Quarterly. 
Available from the IPC Science and Technology Press 
Ltd., Oakfield House, Perrymount Road, Haywards 
Heath, Sussex, England, RH16 3DH. 


Food Policy — Economics Planning and Politics of Food 
and Agriculture. February 1978. Available from I.P.C. 
Science and Technology Press Ltd. 


The Fourth FAO World Food Survey. 1978. Tis study 
may be purchased through Renouf Publishing Co. Ltd., 
St. Catherine St., West, Montreal, Quebec, H3H 1M7. In 
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the United States it may be purchased through UNIPUB, 
Inc., 345 Park Avenue, S., P.O. Box 433, Murray Hill 
Station, New York, N.Y. 10016. 


GATT — Publications of the General Agreement on 
Tariffs and Trade. 1977-78. 10 p. All publications listed 
in this pamphlet may be purchased from UNIPUB, Inc., 
P.O. Box 433, Murray Hill Station, New York, N.Y. 
10016. 


GATT — What it is, What it Does. October, 1977. 16 p. 
Available free from the General Agreement on Tariffs 
and Trade (GATT) Information Service, Centre William 
Rappard, rue de Lausanne 154, 1211 Geneva 21, 
Switzerland. 


Government Regulation Issues and Alternatives 1978. 
275 p. Available from the Ontario Economic Council. 


The IDRC Reports. March 1978. Vol. 7, No. 1. 27 p. 
Quarterly. Available free from the International 
Development Research Centre, Box 8500, Ottawa, 
Ontario, KI1G 3H9. 


The Impact of Free Trade in Canada. R. Dauphin. De- 
cember 1976. 185 p. Available from the Economic 
Council of Canada. 


List of Publications. Spring 1978. 20 p. Bilingual. 
Available free from the Department of Industry, Trade 
and Commerce, Office of Information and Public 
Relations, Printing and Distribution, 235 Queen St., 2nd 
Floor East, Ottawa, Ontario, KIA OHS. 


National Dairy Program, 1977-78. 1977. Available from 
the Canadian Dairy Commission. 


Ontario Rural Geography Group Newsletter. Monthly. 
Annual membership dues (July 1 to June 30) are to be 
$5.00 for all members except students, who will pay 
$1.00 May 31, 1978. Available from O.R.G.G., 
Department of Geography, University of Guelph, 
Guelph, Ontario, NIG 2W1]. 


Prairie Farm Policy Guide. 1976. 58 p. Available from 
the Western Producer, P.O. Box 2500, Saskatoon, 
Saskatchewan. 
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Proceedings, Meat Packers Council of Canada, 58th 
Annual Meeting. The Queen Elizabeth Hotel, Montreal. 
Feb. 12-14, 1978. Available free from the Meat Packers 
Council of Canada. 


The following reports on Producers’ Concensus of Costs 
and Returns are available from Alberta Agriculture. 


Northeast Alberta: Lac La Biche District. March 
1978. 19 p. 


Northeast Alberta: Provost District. March 1978. 
ape 


South Central Alberta. March 1978. 21 p. 


The following five publications on Producers’ Consensus 
Costs and Returns are available from the B.C. Ministry 
of Agriculture. 


Alfalfa Hay Production in the Salmon Arm District. 
Revised 19772 7p: 


Corn Silage Production (Bunker Silo Storage) in the 
Aldergrove-Langley Area. January 1978. 7 p. 


Corn Silage Production in the Salmon Arm District. 
Revised 1977-6 p. 


Silage, Hay and Pasture Production in the South 
Peace River District. January 1978.10 p. 


Summerfallow, Barley, Oats, Alsike Clover in the 
Farmington Area. January 1978. 12 p. 


Report on Food Consumption and Nutrition. January 
20, 1978. 92 p. Available free from Consumer and 
Corporate Affairs Canada. 


Report on the Specialty Cheese Industry in Canada. 
1978. 28 p. Available from the Dairy Divisicr#, 
Agriculture Canada, Ottawa, Ontario, KIA OCS. 


Report by the Tariff Board, Fresh and Processed Fruits 
and Vegetables. 1977. 468 p. Available from the Tariff 
Board. 


Trade and Aid, Proceedings of this Agriculture and Food 
Marketing Forum. R.M.A. Loyns, Norman J. Beaton, 
Eds. January 1978. Available free from the Department 
of Agricultural Economics, 403 Agriculture Building, 
University of Manitoba, Winnipeg, Manitoba. 
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IN REPLY 


Note to Readers: We appreciate your letters and 
comments on articles in Canadian Farm Economics. Let 
us know if you think a subject deserves an article and 
we ll try to accommodate you. 


When forwarding your “In Reply’ or letter, indicate if 
we may publish your comments in a subsequent issue. 


W.R. (Bob) Campbell, Ranch Superintendent, 
143-Marlbrook Circle, Northeast, Calgary, Alberta, T2A 
2W8 gave the December issue of CFE a full 10 points on 
the 1—10 scale. This issue had articles on Japan — 
Canada’s leading export market, cow-calf systems for the 
Maritimes and effective farm management. ‘‘We need to 
expand our agricultural export market so what better 
place than Japan... cow-calf production is of prime 
importance to me, Canada and the world. We have a 
continuing need for better management practices. The 
issue was very useful.” 


R.M. Plank, Assistant Regional Manager, Farm Credit 
Corp., P.O. Box 249, Kelowna, British Columbia, B1Y 
7NS wrote to say that he marked the article on 
Japan — Canada’s leading agricultural export market, nine 
points out of ten. The article, he said, provided detailed 
information on an important subject and provided 
policy background. He suggested that articles should be 
written on Canada’s agricultural trade with both the 
United States and the EEC, similar to this one. 


Mr. Plank said that the whole issue was not very useful 
to him because it could not be used in his everyday 
work; however, he felt it was “very interesting’. He said 
the report on the symposium on Canada and world food 
in the December issue has implications for everyone 
working in agriculture. 


R.G. Cochrane, a farmer, Box 39, Strasbourg, 
Saskatchewan, SOG 4V0O wrote, “the first article on 
Canada-Japan trade was very useful in that it gave mea 
better picture of our trade with Japan and of the future. 
The article on farm management was too general for 
farming. About the whole issue he said, “As far as 
keeping in touch with the world situation it was good. I 
hope to see the publication continue.” 


Yves Lauzon, a farm management counsellor in 
Notre-Dame-du-Lac, Québec, wrote to say how useful 
the December issue was for him. Every day he meets 
farmers to whom he gives advice on farm management 
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practices and beef production. Our December issue had 
articles on both subjects and Mr. Lauzon rated them 
highly. He photocopied the article on cow-calf systems 
for the Maritime Provinces and distributed copies to the 
beef producers he advises so that they all could discuss 
what was said in the article. 


Réal Jarret, a farmer from Ange-Gardien, Québec, also 
found the December issue useful, particularly Jim 
McKenzie’s article on effective farm management. Mr. 
Jarret underlines the fact that the article surfaced 
“’..many of the lessons (he) learned while attending 
MacDonald College.” Mr. Jarret went on to say that it 
was an article that “*... many farmers should read.” 


William Smith, Teaching Assistant and Ph.D. student, 
Geography Department, McGill University, 805 
Sherbrooke St., Montréal, Québec, writing about the 
October 1977 issue of CFE said that he read the articles 
on the Canfarm farm record system and on the regional 
comparison of structural change and resource use in the 
Canadian farm industry, 1961-1971. He gave the last 
article full marks. “‘There is little published work in this 
area. The whole issue was very useful. I use it for 
research and teaching purposes.” 


Marvin Sunstrum, Assistant Professor, Geography, 
Department of Geography, University of Lethbridge, 
Alberta read the first and third articles in the October 
issue. He gave the last article nine points out of ten. He 
says “the whole issue has above average interest to me as 
background for lectures in agriculture and economic 
geography courses.” 


C.J.N. Gibbs, Director, Policy Development and 
Planning, Ministry of Agriculture, British Columbia 
wrote to the author about the third article in the 
October issue. “] should like to say the statistics you 
presented were very informative and | should like to ask 
when you will add an analysis of the 1971-76 period to 
what you have already completed? As soon as you have 
a manuscript covering the most recent time period 
completed, I should appreciate hearing from you.” 
(Editors note: The author replied to Mr. Gibbs; “Thank 
you for your kind comments on our recent article. We 
have received several requests to update the statistics and 
we intend to do so when all the 1976 data have become 
available and time permits. A copy of the updated 
statistics will be forwarded to you once they are 
compiled. Sincerely, Wayne Jones.’’) 


5S] 


R. Butler, Professor, University of Saskatchewan, 
Saskatoon, wrote about the article on instability in the 


world beef market carried in the August 1977 issue of 
CFE. He said he would give it eight points out of ten. 
“An excellent over-view of the current beef market”’. 
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IN REPLY TO AUTHORS AND EDITORS REGARDING JUNE 1978 
CANADIAN FARM ECONOMICS 


I have read one or more of the following articles: 


(1) The Economics of Increasing Crop Productivity in Ontario and Quebec by Tile Drainage Installation 
(2) The Energy Demands of Agriculture 
(3) Family Expenditure Patterns in Canada According to Socio-Economic Characteristics 


1. My comments are on article number (1) (2) (3). 
2. Ona scale of one to ten how useful was this article to you? 
not useful very useful 


ies) 
gS 
Nn 
ON 
~ 
cod 
\O 
— 
= 


3. Why? 


4. How useful was the whole issue to you? 


5. Do you have any suggestions or questions on the contents of this issue? 


My comments may (__ ) may not (_) be used in a future issue of this publication. (A copy of your comments 
will be forwarded to the author.) 


NAME (Mr. or Ms.) Occupation 
(Please Print) 


ADDRESS 


Please return the above to: 


John McConnell, Managing Editor, Canadian Farm Economics 
Information Division 

Agriculture Canada, Sir John Carling Building 

OTTAWA, Ontario 

Canada 

K1A 0CS5 


' nar 


aX ae _ 


Pia Aerie eniacle 


i i : ' 7 
habs eure) Leber yall aw iy’ ae 
exh ’ oe 


_ o 
ll 7 
3 | hotel alg t i eee ae 
| 7 i 
= 

* 7.4 ! + 
pe ed | : 7 rae - 
Hated sun JO vata Ap notteriqus ¢ iy Yo-stsei ani? a vi ‘yk wel Lanny. +h ui sk iis 
oe vanes at tah od ww F 


of =o oe rey rune aim Oe merry ee 
a 


priireed 
'. Seer Gin CACTI Ny) 


Tae DRATUNE 


ae on Fetrania i 


PRED WINE 

penne’: = Mae ones" 
POWES 

hormaniwer 


(Piszi a OS « 


J FP aa) a Ler 


«2 


» Jat 
KO.75 


cubis omimite fies" * 
ids de retyA 


hot” 3 
jen’ 7 


<< SS 


Imperial units 


LINEAR 


inch 
foot 
yard 
mile 


AREA 


square inch 
square foot 
acre 


VOLUME 


cubic inch 
cubic foot 
cubic yard 
fluid ounce 
pint 

quart 
galion 


WEIGHT 


ounce 
pound 


short ton (2000 Ib) 


TEMPERATURE 
degrees Fahrenheit 


CONVERSION FACTORS FOR METRIC SYSTEM 


Approximate 


conversion factor Results in: 
x 25 millimetre 
x 30 centimetre 
x 0.9 metre 
x 1.6 kilometre 
x 6.5 square centimetre 
x 0.09 square metre 
x 0.40 hectare 
x 16 cubic centimetre 
x 28 cubic decimetre 
x 0.8 cubic metre 
x 28 millilitre 
x 0.57 litre 
x 1.1 litre 
x 4.5 litre 
x 28 gram 
x 0.45 kilogram 
x 0.9 tonne 


(° F-32) x 0.56 
or (°F-32) x 5/9 


degrees Celsius (°C) 


PRESSURE 
pounds per square inch x 6.9 kilopascal (kPa) 
POWER 
horsepower x 746 watt (W) 
x 0.75 kilowatt (kW) 
SPEED 
feet per second x 0.30 metres per second (m/s) 
miles per hour x 1.6 kilometres per hour (km/h) 
AGRICULTURE 
gallons per acre x 11.23 litres per hectare (2/ha) 
quarts per acre x 2.8 litres per hectare (£/ha) 
pints per acre x 1.4 litres per hectare (2/ha) 
fluid ounces per acre x70 millilitres per hectare (ml/ha) 
tons per acre x 2.24 tonnes per hectare (t/ha) 
pounds per acre x 1.12 kilograms per hectare (kg/ha) 
ounces per acre x 70 grams per hectare (g/ha) 
plants per acre x 2.47 plants per hectare (plants/ha) 
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CANADA’S AGRICULTURAL TRADE — RECENT 
DEVELOPMENTS AND EXPORT PROSPECTS 


J.S. Lohoar* 


INTRODUCTION 


Agricultural trade issues continue to be of central 
importance to Canada’s agricultural industry. Farm 
product exports represent approximately 40 percent of 
total cash farm receipts while food imports have a direct 
influence on many sectors of the domestic industry. 
Since the early 1970s, several factors, including instabil- 
ity in commodity prices, fluctuating exchange rates, and 
concern over global food security, have combined to 
influence the quantity of agricultural trade and its 
composition. There have been substantial changes in this 
period and it is timely to review recent trends in 
agricultural trade and their implications for the future. 
Also, as the Multilateral Trade Negotiations approach a 
conclusion in Geneva, it is possible to consider the 
prospects for farm exports against the background of the 
record of the first part of the 1970s. 


This article briefly reviews the role of international trade 
and summarizes and assesses Canada’s 1977 trade in 
farm products in relation to the trade performance since 
the early 1970s. The factors which influenced Canada’s 
agricultural trade during this period are then evaluated. 
Against the background of these factors and a review of 
recent developments affecting trade, the article assesses 
the prospects for expanding farm exports. 


*J.S. Lohoar is Acting Head, Trade Policy Unit, Marketing and 
Trade Division, Policy, Planning and Evaluation Branch, Agri- 
culture Canada, Ottawa. 
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Farm exports reached record levels in 1977 despite 
lower world prices. An increased volume of exports for a 
number of non-grain commodities was achieved. Several 
factors are now combining to improve the export 
outlook for a range of products. Further improvements 
in productivity will enable farm exports to continue to 
play a major role in Canadian agriculture. 


THE ROLE OF AGRICULTURAL TRADE 


In 1977 world exports of -agricultural products were 
estimated to have reached $146 billion, representing 
approximately 13 percent of total exports. Although 
agricultural exports represent only a small percentage of 
world food consumption, they play a central role in 
equating the demand and supply of farm products. 
Because of the relatively small proportion of total farm 
production traded, both the volume and value of 
agricultural exports are subject to sharp fluctuations. 


Although exports represent only a small part of total 
farm output, trade in farm products is very important to 
particular countries. In 1976 Canada was the seventh 
largest exporter of farm products, following the United 
States, France, Netherlands, Brazil, Australia, and West 
Germany. West Germany was the leading importer of 
farm products, with imports valued at over $15 billion. 
The United States, United Kingdom, Japan, U.S.S.R., 
Italy, France and the Netherlands all imported more 
than $5 billion worth of farm products. Trade figures for 
the European Economic Community (EEC) countries 
tend to be high, reflecting the movement between 
member countries of high value products, e.g., livestock, 
meat and dairy products. 


For exporting countries, revenue from farm product 
sales to overseas markets often represents an important 
part of economic activity. Agricultural exports have 


] 


made a substantial contribution to Canada’s trade 
balance in recent years (Figure 1). The positive agricul- 
tural trade balance has assisted in reducing the growing 
trade deficit in the non-agricultural sector. In addition to 
helping Canada’s international trade balance, the expan- 
sion of agricultural exports continues to increase em- 
ployment in both the farm and non-farm sectors. 


The inherent instability of international trade has been 
accentuated during the 1970s by several factors. Re- 
duced harvests in 1972-73 resulted in sharply higher 
commodity prices. This was followed by the sudden 
increase in oil prices which caused a reduced demand for 
a number of export items, particularly meat and dairy 
products. This was further complicated by large fluctua- 
tions in exchange rates which have had repercussions in 
many areas of agricultural trade. 


Agricultural trade in several countries, including Canada, 
should remain important. Against the background of 
current concerns about exports of non-renewable re- 
sources, it is probable that exports of renewable re- 
sources, such as agricultural, forestry and fishery prod- 
ucts, will assume a greater role. It can therefore be 
expected that, with oil, natural gas and some mineral 


exports being reduced, agricultural exports will likely be 
more important if a positive trade balance in Canada is 
to be maintained. 


CANADA’S AGRICULTURAL TRADE PER- 
FORMANCE, 1971-77 


Since the early 1970s Canada’s agricultural trade has 
been subject to unusual forces which have influenced the 
quantity and value of both exports and imports. To 
place the 1977 trade figures for particular commodities 
in perspective, it is helpful initially to review the trends 
in Canada’s agricultural trade from 1971 to 1977. 


During these years, there were significant changes in the 
international economic and trade framework which have 
had a direct impact on Canada’s agricultural trade 
performance. The reduced import demand for many 
farm products following the increase in oil prices 
resulted in considerable price variations on world 
markets. This instability was further increased by fluctu- 
ating exchange rates. These conditions forced countries 
to introduce policy measures to insulate their producers 
from the full effect of the price changes. As a result, 
Canada saw the development of protective measures and 
export incentives by competitors that reduced access to 
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TABLE 1. AGRICULTURAL TRADE BALANCES, CANADA, 1970 TO 1977 


Average 

Net Trade (Exports less Imports) 1970-72 1973 
Total Agricultural Trade + 564 + 841 
Supplementary (Competing) ; 
Products +1045 +1465 
Supplementary Products 

(Excluding Grains) + 64 ar OS 
Complementary Products” - 481 - 624 


1974 1975 1976 1977 
$ million 

+1003 +1048 iF {eye + 710 

+1689 +1797 +1774 +2029 

- 520 = 575 S470 - 96 

= (esis = IE) OS if =1319 


1 Supplementary commodities consist of imports similar to or the same as agricultural comodities produced commercially in Canada. 
2 Complementary imports include all agricultural imports other than supplementary, e.g., tropical products and non-storable fruits and 


vegetables imported during the Canadian ‘’off-season.” 


a number of its traditional markets and led to the 
adoption, for specific commodities, of compensatory 
measures to restrict import access and to protect 
domestic producers. In addition, the severe price fluctua- 
tions on world commodity markets resulted in a high 
level of uncertainty and instability for Canadian farmers. 


During this period, Canada’s favorable agricultural trade 
balance was largely due to the higher level of world 
prices for grains rather than any improvement in the 
volume of exports. For when trade in grains is excluded, 
it is apparent that Canada’s trade position within the 
non-grain sector deteriorated from 1974 to 1976 
(Table 1). This situation reflected not only an increased 
volume of complementary imports (i.e., products which 
are not produced in Canada, e.g., citrus fruit, bananas, 
coffee and tea) at higher prices but also the unfavorable 
trade position for competing temperate products outside 
the grain area. This can be demonstrated by calculating 
the trade balance for competing supplementary prod- 
ucts, i.e, commodities which can be produced in 
Canada, but excluding trade in grains. In the early 
1970s, these products showed a small trade surplus, but 
from 1974 to 1976, a deficit of about $500 million 
annually was incurred (Table 1). A significant improve- 
ment, however, took place in 1977; the deficit declined 
to less than $100 million, reflecting the gains achieved in 
several non-grain commodity areas (Table 2). 


To ensure that the recent substantial price fluctuations 
in world commodity markets do not obscure the basic 
trends in Canada’s trade performance, a volume index 
(base 1965-69 =100) was developed to remove the 
effect of price fluctuations and permit an examination 
of trends in the trade volume. The results of this analysis 
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are outlined in Figures 2 to 4. The index of the volume 
of aggregate agricultural exports was 144 in 1972, ice., 
44 percent above the base period. As a result of the 
extraordinary developments in world markets for agri- 
cultural commodities in the 1972-74 period and the 
depletion in stocks, the index fell to 108 in 1974. There 
has been a steady improvement in the index since 1974, 
however, and by 1977, the index had recovered the 
ground lost and reached 159 (Figure 2). 


In contrast to the index for agricultural exports, the 
aggregate agricultural import volume index showed a 
continuous increase in the period 1971-76. In 1972 the 
aggregate agricultural import volume index was 18 per- 
cent above the base period. Consecutive annual increases 
in the quantities of agricultural products imported into 
Canada resulted in a volume index of over 155 by 1976. 
Commodities showing increased quantities of imports 
during this period included meat, oilseed products, 
tobacco, fruits and vegetables. In 1977, however, the 
volume of imports in the majority of commodity sectors 
decreased (Figures 3-4) and the aggregate index declined 
significantly to 142 (Figure 2). 


HIGHLIGHTS OF CANADA’S AGRICUL- 
TURAL TRADE IN 1977' 


The value of Canada’s farm product exports again 
reached record levels in 1977 and surpassed the $4 
billion mark for the first time. Exports were valued at 
$4,265 million, an increase of 7.5 percent over the 1976 


1For more detailed information on Canada’s trade in agricultural 

products during 1977, see D.L. Bolton, Canada’s Trade in 
Agricultural Products, 1975, 1976, and 1977, Publication No. 
78/7, Policy, Planning and Evaluation Branch, Agriculture 
Canada. 
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total of $3,966 million (Table 2). Imports of agricultural 
products also increased, largely because of higher prices 
for plantation crops such as coffee, citrus fruit and other 
imported fruits and vegetables. The value of farm im- 
ports in 1977 was $3,555 million, an increase of 13.6 
percent from 1976 when the import bill was $3,129 mil- 
lion. Because of the sharp increase in the prices of several 
imported items and lower wheat prices, the agricultural 
trade balance in 1977 declined 15.2 percent to $710 
million, compared with $837 million in 1976. 


An important feature of the 1977 trade figures was the 
significant improvement in the volume and value of 
exports of some non-grain commodities (Table 2). The 
value of oilseed exports increased 55.8 percent to $441 
million, reflecting a recovery in export volume and 
higher prices. Similarly, the value of oilseed product 
exports increased very significantly to $102 million, 
reflecting increased sales of rapeseed oilcake and meal to 
the EEC and shipments of rapeseed oil as food aid to 
India. 


TABLE 2. SUMMARY OF CANADA'S TRADE IN AGRICULTURAL PRODUCTS, 1976 AND 1977 


1976 1977 
Product Exports Imports Balance Exports Imports Balance 
$ million 

Exports and Supplementary 

Imports? 

Grains | 2,365 121 +7,244 2,214 89 42,125 
Grain Products (For Human Use) 202 ay/ + 145 206 Ti, + 129 
Animal Feeds 109 34 4p Uf 125 o2 + 93 
Oilseeds 283 126 ae SY 441 147 + 294 
Oilseed Products 48 190 = 1Ge 102 226 = 427 
Animals, Live 120 89 a Ct 135 30 + 105 
Meats 207 335 = [ete 222 295 = als: 
Other Animal Products 204 187 17 We 258 199 + 59 
Dairy Products 61 57 ae 4 92 64 + 28 
Poultry and Eggs 15 60 aeee4S Za 5s = SY 
Vegetables A 206 = 165 84 261 - 177 
Potatoes and Products 46 29 ae (Ve 33 yi = 4 
Fruit? 31 178 - 147 44 193 - 149 
Seeds for Sowing 21 24 = 3 32 28 F 4 
Maple Products 8 _ ats 8 10 = ap 19) 
Sugar 17 2715 = pasts! 42 230 —- 188 
Tobacco 63 8 as 15) 64 9 + 55 
Other Items TFL 198 = 4 102 228 =a 26 
Total 3,948 2,174 +1,774 4,227 2,198 +2029 
Exports and Complementary 

Imports© 

Vegetables? = 83 to = 99 - 99 
Fruit? = 320 =, 320 = 394 - 394 
Nuts 1 48 = ay 1 63 = 62 
Vegetable Fibers 5 76 ae “E/i 7 86 = 7hS) 
Plantation Crops 10 406 - 396 28 686 - 658 
Other Items 2 22 =. 20 2 29 ce SH) 
Total 18 955 = SKY: 38 1,357 ae peu ke: 
Grand Total 3,966 3,129 se toyi7/ 4,265 3,555 ar OT Ahe) 


8Supplementary commodities consist of imports similar to or the same as agricultural commodities produced commercially in Canada. 
DExcludes imports of non-storable items during the Canadian “off-season.” 
CComplementary imports include all agricultural imports other than supplementary. 

Includes imports of non-storable items during the Canadian ‘‘off-season.”” 
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Live cattle exports to the United States increased while 
the level of beef and veal shipments was generally 
maintained under the arrangement to regulate the 
two-way trade in beef and veal between Canada and the 
United States. Although pork imports in 1977 continued 
at a high level, $149 million, pork exports (mainly to 
Japan) reached a record level of 93.8 million pounds, 
valued at $116 million. This resulted in a reduced trade 
deficit for pork of $33 million which was a factor 
contributing to the positive balance in the meat and 
livestock sector of $32 million, compared with the 
deficit of $98 million in 1976. Exports of dairy products 
at $92 million were substantially higher, mainly reflect- 
ing increased sales of skim milk powder. The butterfat 
exchange program dperated by the Canadian Dairy 
Commission (CDC) during part of 1977 also resulted in 
additional overseas sales of whole milk powder, evapora- 
ted milk and other dairy products containing butterfat. 
Export gains were also achieved in other commodity 
groups which in previous years had shown some diffi- 
culty in maintaining export levels. These include fruits 
and vegetables, seeds for sowing, maple products and 
tobacco. 


The improved export performance in 1977 is summar- 
ized in Table 2. The total trade balance for competitive 
(supplementary) commodities rose 14.4 percent from 
$1,774 million in 1976 to $2,029 million, despite a 
decline in the balance of trade in grains which decreased 
5.3 percent, reflecting the lower level of world grain 
prices, in 1977. 


The substantial improvement in exports was not quite 
sufficient to offset the large increase in the value of 
imports of products not available in Canada. These 
complementary imports increased 42.1 percent from 
$955 million in 1976 to $1,357 million last year. This 
sizeable increase was mainly the result of sharply higher 
world prices for imported beverages such as coffee, 
cocoa and tea, but also of a generally higher level of 
import prices due to the lower value of the Canadian 
dollar. 


FACTORS AFFECTING CANADA‘S AGRI- 
CULTURAL TRADE IN RECENT YEARS 


Several factors are responsible for the less favorable 
conditions which have faced Canadian agricultural pro- 
ducers since the early 1970s: general economic condi- 
tions, adverse developments in the overseas trading 
environment, and developments in the domestic in- 
dustry. These are discussed below in relation to individ- 
ual commodities and in some cases specific export 
markets. 
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General Economic Conditions 
Rate of Economic Growth 


As in other sectors of the economy, agricultural exports 
have been adversely affected by the slower pace of 
economic activity in most developed economies. More- 
over, recent improvements in the United States have 
been less beneficial to agricultural exports than to other 
exports since the United States is less important as an 
export outlet for agricultural products than for indus- 
trial products. The slow rate of economic growth in 
many export markets has had a particularly adverse 
effect on exports of livestock products, e.g., meats and 
cheese. 


Exchange Rate 


From 1974 to 1976 agricultural exports faced stiff 
competition because of the continuing high value of the 
Canadian dollar in relation to the currencies of most 
other countries. In recent months, however, the fall in 
the value of the Canadian currency has reversed this 
situation somewhat. 


Deteriorating Competitive Position 


The higher rate of increase in production costs in Canada 
than in many competing countries, particularly for 
labor, machinery, and energy, has resulted in some 
agricultural exports becoming less competitive on world 
markets — especially where there is a significant labor 
element in the cost of production, e.g., processed fruits 
and vegetables. In this context the agricultural industry 
is facing the same pressures as the manufacturing sector 
in attempting to maintain its competitive position. 


Adverse Developments in the Overseas Trading 
Environment 


The sharp fluctuations in commodity prices and the slow 
rate of economic expansion in recent years have led 
major importing countries to take actions which have 
had an adverse impact on countries exporting primary 
commodities. The following developments particularly 
affected Canada’s position in agricultural trade. 


Increased Use of Export Subsidies or Restitutions 


The EEC in particular continues to make extensive use 
of export subsidies (restitutions) to gain entry into 
overseas markets. This aggressive pricing of exports by 
the EEC has resulted in the loss of traditional export 
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total of $3,966 million (Table 2). Imports of agricultural 
products also increased, largely because of higher prices 
for plantation crops such as coffee, citrus fruit and other 
imported fruits and vegetables. The value of farm im- 
ports in 1977 was $3,555 million, an increase of 13.6 
percent from 1976 when the import bill was $3,129 mil- 
lion. Because of the sharp increase in the prices of several 
imported items and lower wheat prices, the agricultural 
trade balance in 1977 declined 15.2 percent to $710 
million, compared with $837 million in 1976. 


An important feature of the 1977 trade figures was the 
significant improvement in the volume and value of 
exports of some non-grain commodities (Table 2). The 
value of oilseed exports increased 55.8 percent to $441 
million, reflecting a recovery in export volume and 
higher prices. Similarly, the value of oilseed product 
exports increased very significantly to $102 million, 
reflecting increased sales of rapeseed oilcake and meal to 
the EEC and shipments of rapeseed oil as food aid to 
India. 


TABLE 2. SUMMARY OF CANADA’S TRADE IN AGRICULTURAL PRODUCTS, 1976 AND 1977 


1976 1977 
Product Exports Imports Balance Exports Imports Balance 
$ million 

Exports and Supplementary 

Imports? 

Grains 2,365 121 +7,244 2,214 89 +2,125 
Grain Products (For Human Use) 202 57 + 145 206 Wii ae WAS) 
Animal Feeds 109 34 ae OS 125 32 ap We! 
Oilseeds 283 126 ar (y7/ 441 147 + 294 
Oilseed Products 48 190 - 142 102 226 24 
Animals, Live 120 89 aPGM, 135 30 ae OS 
Meats 207 335 = 4\2ts} 222 295 = eas! 
Other Animal Products 204 187 te ANY 258 199 + 59 
Dairy Products 61 57 te 4 92 64 ip pas, 
Poultry and Eggs 15 60 45 21 53 ato! 
Vegetables? 71 206 - 135 84 261 ah ELT 
Potatoes and Products 46 29 um te 33 37 = 4 
Fruit® 31 178 = 447 44 193 - 149 
Seeds for Sowing 21 24 = 3 SZ 28 af 4 
Maple Products 8 — aie 8 10 ar 110) 
Sugar 7 275 = ahsys} 42 230 = keke} 
Tobacco 63 8 a) 1845) 64 9 + 55 
Other Items Wi 198 = 224 102 228 = 126 
Total 3,948 2,174 +1,774 4,227 2,198 +2 029 
Exports and Complementary 

Imports©® 

Vegetables@ S 83 83 = 99 - 99 
Fruit? = 320 paes20 = 394 = 394 
Nuts 1 48 = Ay 1 63 = | (oy 
Vegetable Fibers 5 76 oni A 7 86 ae SUAS) 
Plantation Crops 10 406 a oOG 28 686 — ‘(eleys! 
Other Items 2 22 we AG) 2 29 =) PH 
Total 18 955 = 937 38 1,357 = PSUs, 
Grand Total 3,966 3,129 JOST 4,265 3,555 tao 


4Supplementary commodities consist of imports similar to or the same as agricultural commodities produced commercially in Canada. 
bExcludes imports of non-storable items during the Canadian ‘‘off-season.” 
CComplementary imports include all agricultural imports other than supplementary. 

Includes imports of non-storable items during the Canadian “off-season.” 
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Live cattle exports to the United States increased while 
the level of beef and veal shipments was generally 
maintained under the arrangement to regulate the 
two-way trade in beef and veal between Canada and the 
United States. Although pork imports in 1977 continued 
at a high level, $149 million, pork exports (mainly to 
Japan) reached a record level of 93.8 million pounds, 
valued at $116 million. This resulted in a reduced trade 
deficit for pork of $33 million which was a factor 
contributing to the positive balance in the meat and 
livestock sector of $32 million, compared with the 
deficit of $98 million in 1976. Exports of dairy products 
at $92 million were substantially higher, mainly reflect- 
ing increased sales of skim milk powder. The butterfat 
exchange program operated by the Canadian Dairy 
Commission (CDC) during part of 1977 also resulted in 
additional overseas sales of whole milk powder, evapora- 
ted milk and other dairy products containing butterfat. 
Export gains were also achieved in other commodity 
groups which in previous years had shown some diffi- 
culty in maintaining export levels. These include fruits 
and vegetables, seeds for sowing, maple products and 
tobacco. 


The improved export performance in 1977 is summar- 
ized in Table 2. The total trade balance for competitive 
(supplementary) commodities rose 14.4 percent from 
$1,774 million in 1976 to $2,029 million, despite a 
decline in the balance of trade in grains which decreased 
5.3 percent, reflecting the lower level of world grain 
prices, in 19/7. 


The substantial improvement in exports was not quite 
sufficient to offset the large increase in the value of 
imports of products not available in Canada. These 
complementary imports increased 42.1 percent from 
$955 million in 1976 to $1,357 million last year. This 
sizeable increase was mainly the result of sharply higher 
world prices for imported beverages such as coffee, 
cocoa and tea, but also of a generally higher level of 
import prices due to the lower value of the Canadian 
dollar. 


FACTORS AFFECTING CANADA'S AGRI- 
CULTURAL TRADE IN RECENT YEARS 


Several factors are responsible for the less favorable 
conditions which have faced Canadian agricultural pro- 
ducers since the early 1970s: general economic condi- 
tions, adverse developments in the overseas trading 
environment, and developments in the domestic in- 
dustry. These are discussed below in relation to individ- 
ual commodities and in some cases specific export 
markets. 
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General Economic Conditions 
Rate of Economic Growth 


As in other sectors of the economy, agricultural exports 
have been adversely affected by the slower pace of 
economic activity in most developed economies. More- 
over, recent improvements in the United States have 
been less beneficial to agricultural exports than to other 
exports since the United States is less important as an 
export outlet for agricultural products than for indus- 
trial products. The slow rate of economic growth in 
many export markets has had a particularly adverse 
effect on exports of livestock products, e.g., meats and 
cheese. 


Exchange Rate 


From 1974 to 1976 agricultural exports faced stiff 
competition because of the continuing high value of the 
Canadian dollar in relation to the currencies of most 
other countries. In recent months, however, the fall in 
the value of the Canadian currency has reversed this 
situation somewhat. 


Deteriorating Competitive Position 


The higher rate of increase in production costs in Canada 
than in many competing countries, particularly for 
labor, machinery, and energy, has resulted in some 
agricultural exports becoming less competitive on world 
markets — especially where there is a significant labor 
element in the cost of production, e.g., processed fruits 
and vegetables. In this context the agricultural industry 
is facing the same pressures as the manufacturing sector 
in attempting to maintain its competitive position. 


Adverse Developments in the Overseas Trading 
Environment 


The sharp fluctuations in commodity prices and the slow 
rate of economic expansion in recent years have led 
major importing countries to take actions which have 
had an adverse impact on countries exporting primary 
commodities. The following developments particularly 
affected Canada’s position in agricultural trade. 


Increased Use of Export Subsidies or Restitutions 


The EEC in particular continues to make extensive use 
of export subsidies (restitutions) to gain entry into 
overseas markets. This aggressive pricing of exports by 
the EEC has resulted in the loss of traditional export 
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exports reached record levels in each of the last six 
years,” and it will be important to ensure that the 
provisions of national supply management programs do 
not inhibit Canadian producers from also taking advan- 
tage of export opportunities in this area. 


SUMMARY AND CONCLUSIONS 


The value of agricultural exports from Canada again 
reached record levels in 1977 despite the lower levels of 
most commodity prices on world markets. The increased 
export volume followed an extended period during the 
early 1970s when export volumes of many non-grain 
commodities decreased. This, coupled with a higher level 
of imports led to increasing trade deficits in many 
commodity areas. The improved trade figures for 1977 
have significantly redressed this situation, and there are 
now favorable prospects for further increases in exports 
of farm products. 


2USDA, Foreign Agriculture, March 20, 1978. 
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Improved transportation facilities are opening up new export markets. 


Several factors are improving the export outlook for a 
range of farm products. The lower value of the Canadian 
dollar in relation to many other currencies is providing a 
competitive edge for Canadian exports in many markets. 
Similarly, the improved terms of access which will 
follow from the MTN should create new opportunities 
for farm exports in a number of countries, particularly 
in the United States, the EEC, and Japan. In addition, 
important new markets are emerging as well as demands 
for new products which Canada is in a good position to 
supply. In order that full advantage can be taken of 
these new opportunities it is important that emphasis 
continues to be placed on improved productivity in both 
the production and marketing of agricultural commodi- 
ties. In this way, exports of farm products can make an 
even more important contribution to Canadian agricul- 
ture. 
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A PROFILE OF THE GENERAL AGREEMENT 
ON TARIFFS AND TRADE 


A.A. Darisse* 


INTRODUCTION 


Because trade accounts for 40 percent of Canada’s 
farm cash receipts,’ this country has a vital interest in 


everything that affects the movement of goods across its. 


border. This movement is largely governed by the rules 
and regulations of the General Agreement on Tariffs 
and Trade (GATT) of which Canada is an original 
signatory.” 


To fully understand the GATT, it is necessary to know. 


the history and nature of its organization and operations. 
This article attempts to provide concise information on 
these aspects so that readers will better understand this 
important international organization. 


*The author is co-editor of Canadian Farm Economics, a 
periodical of the Special Services Unit of Agriculture Canada’s 
Information Services. He thanks Jim Lohoar, Acting Head, 
Philip Stone and Arnold de Leeuw, economists, of the Trade 
Policy Unit, Agriculture Canada, for their invaluable comments 
and suggestions. 


1T ohoar, J., ‘‘Canada’s Agricultural Trade-Recent Developments 
and Prospects,” Canadian Farm Economics, 13 (August 
1978) 4. 


2To avoid ambiguity, ‘‘General Agreement” is used as a 
reference to the basic document and ‘““GATT” to the organi- 
zation that applies its rules and regulations. 
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This article explains the origins and nature of this much 
talked about but little understood organization for 
international trade co-operation. 


It outlines the history of the GATT, summarizes the 
General Agreement, describes the structure of the 
organization and briefly reviews the present round of 
multilateral trade negotiations. 


ORIGINS OF THE GATT 


At the end of World War II the world faced a severely 
troubled economy and the difficult trade barriers it 
had inherited from the economic crisis of the late 
1920s and 1930s. Discussions began on the creation of 
institutions which would improve the international 
trade and payments system and limit the kinds of 
practice that had hindered world trade during the 1930s, 
when many governments established protective trade 
barriers such as high tariffs, import quota restrictions, 
and exchange controls. The first such institution was the 
International Monetary Fund (IMF), created at the 
Bretton Woods Conference in 1944. It was set up to 
provide a multilateral payment system and to help 
countries overcome short-term balance-of-payment 
problems without resorting to import restrictions. 
Besides this innovation, plans were discussed for the 
negotiation of a world trade charter which would 
include an international commercial code. 


The International Trade Organization and the 
GATT 


In November 1945 the U.S. Department of State pub- 
lished its ‘“‘Proposals for Expansion of World Trade and 
Employment.” This document set out general principles 
for a multilateral trading code and proposed the creation 
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of an international trade organization. Though the 
United States initiated a conference to discuss the 
“Proposals”, the work was taken over by the Economic 
and Social Council of the United Nations in March 
1946. The Council organized a preparatory committee 
to draft the charter for the International Trade Organiza- 
tion (ITO). 


TABLE 1. GATT MEMBERS, OCTOBER 1977 


Contracting Parties to the GATT (83) 


While this was being done, the member countries of the 
preparatory committee agreed to sponsor negotiations 
to lower customs tariffs and reduce other trade restric- 
tions without waiting for the ITO to be created. It was 
in these circumstances that the first tariff negotiating 
conference was held in Geneva in 1947. The tariff 


’ concessions realized at this conference were written 


Argentina Greece 
Australia* Guyana 
Austria Haiti 
Bangladesh Hungary 
Barbados Iceland 
Belgium* India* 

Benin Indonesia 
Brazil* Ireland 
Burma* Israel 

Burundi Italy 
Cameroon Ivory Coast 
Canada* Jamaica 
Central African Empire Japan 

Chad Kenya 

Chile* Korea, Rep. of 
Congo Kuwait 
Cuba* Luxembourg* 
Cyprus Madagascar 
Czechoslovakia* Malawi 
Denmark Malaysia 
Dominican Republic Malta 

Egypt Mauritania 
Finland Mauritius 
France* Netherlands* 
Gabon New Zealand* 
Gambia Nicaragua 
Germany, Fed. Rep. of Niger 

Ghana* Nigeria 
Acceded Provisionally (3) 

Colombia Philippines 


Norway * 
Pakistan 
Peru 
Poland 
Portugal 
Rhodesia* 
Romania 
Rwanda 
Senegal 
Sierra Leone 
Singapore 
South Africa” 
Spain 
Sri Lanka* 
Sweden 
Switzerland 
Tanzania 
Togo 
Trinidad and Tobago 
Turkey 
Uganda 
United Kingdom* 
United States 
of America* 
Upper Volta 
Uruguay 
Yugoslavia 
Zaire 


Tunisia 


Countries to whose territories the GATT has been applied and which now, as independent states, maintain a de facto application 


of the GATT pending final decisions as to their future commercial policy (25) 


Algeria Guinea-Bissau 
Angola Kampuchea 
Bahamas Lesotho 

Bahrain Maldives 

Botswana Mali 

Cape Verde Mozambique 
Equatorial Guinea Papua New Guinea 
Fiji Qatar 

Grenada 


*Original member (China, Lebanon, and Syria were also original members.) 


Source: GATT: What /t ls, What It Does, GATT Information Service. 
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Sao Tome and Principe 
Seychelles 

Surinam 

Swaziland 

Tonga 

United Arab Emirates 
Yemen, Democratic 
Zambia 
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into a multilateral contract called the General Agree- 
ment on Tariffs and Trade. It was signed on October 
30, 1947 and came into force on January 1, 1948 
(Table 2). Its most important effect was to substan- 
tially reduce U.S. tariffs, which had been raised to high 
levels in the early 1930s. As such, it helped Western 
Europe’s economy to recover. 


TABLE 2. GATT ROUNDS OF MULTILATERAL 
TRADE NEGOTIATIONS 


Order Date Location 

Ist 1947 Geneva (Switzerland) 
2nd 1949 Annecy (France) 

3rd 1951 Torquay (England) 
4th 1956 Geneva 

5th 1960-62 Geneva 

6th 1964-67 Geneva? 

7th 1973- Geneva? 


3k ennedy Round. 
Tokyo Round. 


The ITO, on the other hand, was never established. 
The charter was not completed until March 1948, when 
it was signed in Havana by 53 countries. The signatories, 
however, would not commit themselves until the United 
States clearly defined its position on the ITO. This was 
done in December 1950 when the U.S. Administration 
announced that it would not submit the charter to 
Congress for ratification, a decision that eliminated all 
hope of creating the ITO. 


Hence the GATT, although originally designed as a 
temporary arrangement, was the only international 
body that provided the framework necessary for im- 
proving world trade through international co-operation. 


THE GENERAL AGREEMENT 


The General Agreement contains a code that governs 
trade conduct among its signatories. It defines the 
rights and obligations to which GATT members, as 
importers and exporters, must conform. These rules 
and regulations define the framework within which 
almost 100 countries must establish their trade policies 
and within which 85 percent of world trade is carried 
out. Since trade is such a vital element of the Canadian 
farm economy, it is important that all sectors under- 
stand the General Agreement. 
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The member governments have not ratified the General 
Agreement and it is therefore only applied provisional- 
ly. The reason for its qualified application is that, at the 
time when the General Agreement was signed, many 
member countries had legislation that conflicted with 
certain provisions in Part II, a situation that would 
have prevented their accession to the GATT had this 
part been made mandatory. The provisional application 
is a legal device to circumvent that problem.? 


The General Agreement has four fundamental principles: 
1. that trade should be conducted on a non-discrimina- 
tory basis; 2. that domestic industries should only be 
protected by customs tariffs and not through other 
commercial measures; 3. that there should be consulta- 
tion to avoid damaging members’ trading interests; 
and 4. that the GATT provide the framework within 
which negotiations can be held for the reduction of 
tariffs and other trade barriers. 


Part | 


Article I guarantees most-favored-nation treatment for 
member countries. This means that any concession or 
privilege granted by one member country to another 
is immediately and unconditionally granted to all 
other member countries. In effect, though the negotia- 
tions at tariff conferences are conducted bilaterally,’ 
they are multilateral in that any reduction agreed upon 
is applied to all GATT members. 


Article II provides for the actual tariff reductions. 
They are listed in the schedules annexed to the General 
Agreement and are therefore part of the agreement itself. 


Part II 


Article III prohibits internal taxes which discriminate 
against imports. In principle, member countries are not 
allowed to levy or increase taxes on products they im- 
port if those taxes discourage access to or sale in their 
domestic market. For example, if a member country 
imposes a tax on product A, an import, which hampers 
its sale in favor of product B, a domestic product which 
can be substituted for A, the member country exporting 
A may complain to the GATT. This is a measure to 
prevent taxes from being used as a non-tariff protective 


measure. 
( 


3 This is known as the Protocol of Provisional Application. 


4 : 
In other words, between two countries. 
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Articles IV to X prevent or control other tariff sub- 
stitutes (non-tariff measures), in particular those con- 
cerning films (IV), freedom of transit (V), anti-dumping 
and countervailing duties (VI), customs valuation (VII), 
fees and formalities (VIII), marks of origin (IX), and 
trade regulations (X).° 


Articles XI to XIV deal with quantitative restrictions 
or quotas which limit the import volume. Article XI 
prohibits them generally while providing some excep- 
tions. One of these allows for import quotas necessary 
for the proper functioning of a supply management 
scheme. An example would be Canada notifying the 
GATT of its intention to impose import quotas on eggs 
and turkeys to protect those two supply management 
schemes. Article XII specifies how quantitative restric- 
tions may be used for balance-of-payment reasons; 
XII requires that they be used without discrimination; 
and XIV specifies exceptions to XIII. 


Article XV concerns GATT co-operation with the IMF. 
The latter provides the GATT the information it needs 
on foreign exchange, monetary reserves, and balance 
of payments. 


Article XVI calls for the elimination of export sub- 
sidies that tend to increase the exports of one member 
country while hurting the commercial interests of 
other member countries. 


Article XVII requires that state trading enterprises not 
discriminate in their foreign trade. 


Article XVIII recognizes that developing countries 
might need tariff flexibility and the possibility of 
applying some quantitative restrictions to conserve 
foreign exchange. 


Article XIX states when emergency action may be 
taken against imports that hurt domestic producers. 
In carefully identified situations, this article provides 
a safeguard provision that allows a member country to 
impose short-term import restrictions or to withdraw 
past concessions on products being imported in such 
increased quantities or under such conditions that they 
threaten to injure competing domestic producers.° 


>The Tokyo Round has concentrated on a number of non-tariff 
barriers and negotiations are taking place in five sub-groups: 1. 
Quantitative Restrictions; 2. Subsidies and Countervailing Du- 
ties; 3. Technical Barriers to Trade; 4. Customs Matters; and 
5. Government Procurement. For further details see the section 
on the Tokyo Round. 


® Subject of discussion in the Tokyo Round. 
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An example is Canada’s occasional imposition of a 
surtax on certain low-priced imports of perishable 
horticultural products and grain corn. This protects 
the competitiveness of Canadian products on the domes- 
tic market which is threatened when end-of-harvest U.S. 
products are available at depressed prices and Canadian 
products are just beginning to reach the market. 


Article XX defines general and Article XXI security 
exceptions to the General Agreement, for example, 
measures to protect public health. 


Article XXII concerns consultations and XXIII the 
settlement of disputes. One of the underlying prin- 
ciples of the General Agreement is that member coun- 
tries should consult one another on trade questions and 
problems. If a country believes that it is not benefitting 
as it should or that it cannot achieve an objective of the 
General Agreement because of measures taken by 
another member country, it may seek formal consulta- 
tion with that country. If it finds this consultation 
unsatisfactory, it may lodge a formal complaint. This 
would be investigated and is subject to the rules and 
recommendations of Article XXIII. If the complaint is 
found to be justified, the complainant may be authorized 
to suspend the application towards the other country 
of a concession or other obligations under the General 
Agreement. For example, when Canada introduced 
its egg supply management system and set import quotas 
on that product, the United States sought consultation 
under Article XXII claiming that Canada had contra- 
vened Article XIII. Bilateral consultations failed to 
satisfy the United States and it requested that the 
GATT investigate Canada’s action. A Panel of Concilia- 
tion, composed of member countries who had no direct 
interest in the matter, was created; it found that Canada’s 
action was generally consistent with Article XIII, but 
suggested increased import quotas. 


Part III 


Article XXIV specifies how customs unions and free- 
trade areas may be exceptions to the most-favored- 
nation rule. The General Agreement recognizes the value 
of regional trading arrangements, in which several coun- 
tries abolish barriers against imports from one another, 
as a way to integrate national economies through freer 
trade. Under strict rules, the General Agreement permits 
such groupings as long as they encourage trade among 
the countries involved without raising barriers to coun- 
tries outside the group. The General Agreement re- 
cognizes only two kinds of grouping: customs unions 
and free-trade areas. In both cases, duties and other 
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trade barriers among the countries must be removed. 
In a free-trade area each member retains an individual 
commercial policy, including its tariffs towards non- 
members. The customs union has one customs tariff 
towards non-members. Both must ensure, however, that 
their duties and other trade regulations towards non- 
members are no more restrictive than those applied 
before the group was created. When a grouping affects 
the tariff structure, negotiations are held to restore the 
overall balance of trade concessions previously nego- 
tiated in the GATT. For example, when the EEC ex- 
panded in 1973, a series of negotiations was held under 
Article XXIV to compensate Canada for its loss of 
access rights to Great Britain, Ireland, and Denmark, 
these countries having adopted the Common External 
Tariff and Common Agricultural Policy. 


Article XXV provides for waivers by GATT members. 
This is a procedure allowing a member country to 
seek to suspend its application of a GATT obligation. 
A two-thirds majority of votes cast, which must include 
over one half of the member countries, must be in favor 
of such a request for the waiver to be granted. 


Articles XXVI to XXXV concern the operation of the 
GATT. They deal with the following: its acceptance and 
entry into force (XXVI); withdrawal of tariff concessions 
from former members (XXVII); rules for tariff nego- 
tiations and changes in tariff schedules (XXVIII); the 
relationship between the GATT and the Havana Charter 
(XXIX); amendment of the General Agreement (XXX); 
withdrawal from the GATT (XXXII); the definition of 
“contracting parties’ or members (XXXII); accession 
to the GATT (XXXIII); the annexes to the General 
Agreement (XXXIV); and the non-application of the 
GATT rules between particular members (XXXV). 


Part IV 


This section was added to the General Agreement during 
the Kennedy Round’ in 1965 to deal with the special 
needs of developing countries. 


Article XXXVI concerns the GATT’s principles and ob- 
jectives in meeting those needs, Article XXXVII the com- 
mitments of member countries to that end, and Article 
XXXVIII a provision for joint action by those countries. 


7S0 called because the Kennedy Administration initiated and 

enacted the Trade Expansion Act (1962) to stimulate U.S. 
economic growth by increasing foreign markets for U.S. 
products. 
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THE ORGANIZATION OF THE GATT 


The highest authority of the GATT is its Session of 
Contracting Parties. Its decisions are generally made 
by consensus and not by vote. When voting is held, 
and this is rare, each member country has one vote. 
Most voting decisions are taken by simple majority, 
the exception being waivers (Article XXV). 


Between sessions a Council of Representatives is 
authorized to act on both routine and urgent questions. 
It meets about nine times a year and is composed of 
nominated representatives of contracting parties willing 
to accept the responsibilities of membership. 


The Trade Negotiations Committee guides the Multi- 
lateral Trade Negotiations (MTN). The Committee is 
composed of representatives of all 97 countries current- 
ly engaged in the negotiations. Under it are seven groups 
that are directly responsible for the negotiations. They 
cover the principal themes established in the Tokyo Decla- 
ration:® tariffs, non-tariff measures, agriculture, safe- 
guards, the sector approach to negotiations, tropical 
products, and improvement in the international frame- 
work for the conduct of world trade.” 


The GATT secretariat in Geneva has a staff of 200 head- 
ed by a director-general.!° 


THE TOKYO ROUND 


So called because it was initiated at the Tokyo Ministerial 
Meeting of September 1973, the Tokyo Round of multi- 
lateral trade negotiations seeks to liberalize world trade 
by reducing or eliminating tariffs and non-tariff barriers, 
and to secure additional benefits for developing countries 
so that they can increase their export earnings. 


As mentioned earlier, the Trade Negotiations Committee 
oversees the seven negotiating groups whose work is 
briefly described below. 


5 The declaration, made at the end of the Tokyo Ministerial 
Meeting in September 1973, is the document that stated the 
objectives of the present round of negotiations. 


Four other important committees are the Committee on Trade 

and Development, the Consultative Group of Eighteen, the 
Balance of Payments Committee, and the Anti-Dumping 
Committee. 


eK Special Assistance Unit provides technical assistance to de- 


veloping countries to help them participate fully in the muti- 
lateral trade negotiations. 
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Tariffs 


This group was made responsible for negotiating tariff- 
cutting approaches, drawing up rules for exceptions, 
and designing measures and procedures for giving special 
treatment to the exports of developing countries. 


Three tariff-cutting approaches were identified. The 
first was an item-by-item approach which had been 
used in previous negotiations and in this round for 
agricultural products. This involved bilateral negotiations 
with the concessions applied to all GATT members. The 
second, used in the Kennedy Round, consisted of mak- 
ing a straight or “linear” cut across the board, all tariffs 
being reduced a fixed percentage regardless of how high 
or low they were initially. The third (including the 
modified Swiss formula which became the basis for 
negotiating industrial tariffs) would not only cut tariffs, 
but harmonize or bring them closer. This would involve 
a steeper reduction of high rather than low tariffs. In 
other words, the higher the tariff, the greater the cut. 
The major participants in the negotiations favor the 
third approach. 


Non-Tariff Measures 


The Tokyo Round is different from previous rounds in 
its emphasis on non-tariff barriers to trade. The nego- 
tiations have been divided into the following five sub- 
groups: 

1. Quantitative Restrictions, which include import 


prohibitions, export restraints, and licensing pro- 
cedures; 


2. Subsidies and Countervailing Duties, which include 
duties imposed to offset the low prices of imports 
attributable to subsidies by the exporting country; 


3. Technical Barriers to Trade, which covers items such 
as standards, packaging and labelling requirements, 
and marks of origin; 


4. Customs Matters, covering customs valuation, import 
documentation (including consular formalities), cus- 
toms nomenclature and procedures; and 


5. Government Procurement. 


This group is attempting to establish conduct codes that 
will eliminate some of the uncertainty that has existed 
in these areas, to ensure that access to foreign markets 
is not improperly impeded, and to guarantee that 
measures applied by member countries follow agreed 
rules. 
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Agriculture 


The main impediments to international trade in agricul- 
tural products are generally non-tariff barriers and not 
tariffs. Because of social, economic, and political con- 
siderations, it has been difficult to negotiate non-tariff 
barriers. Agricultural trade has been affected by produc- 
tion-support programs and import measures which have 
resulted in surpluses sold on world markets at subsidized 
prices. Despite all the problems involved, negotiating 
members have identified three areas which they believe 
can be solved multilaterally: grains (including coarse), 
dairy products, and meats. The grain discussions have 
dealt with price and market stabilization; trade expan- 
sion and liberalization; and the interests of developing 
countries, including the objective of special or differ- 
ential treatment. There have been parallel grain dis- 
cussions at the International Wheat Council’s meetings 
in London which will have a direct bearing on the out- 
come of the GATT negotiations. Proposals have been 
made to achieve greater management and _stabiliza- 
tion of world markets for dairy products and meat. 
Outside the Tokyo Round, arrangements negotiated in 
the GATT regulate international price competition of 
certain dairy products by fixing minimum export 
prices for skim milk powder (1970) and butter oil 
(1973). 


Horticulture is another area important to Canada in 
the present round of multilateral trade negotiations. 
In its recent study of Canada’s fruit and vegetable 
industry, the Tariff Board recommended an overall 
increase in our tariff protection. To do this, Canada 
must negotiate any increase in duty with the United 
States and other principal suppliers of fresh and pro- 
cessed horticultural products within the provisions of 
Article XXVIII. Virtually all the tariffs reviewed by 
the Tariff Board in the study are “‘bound” in the Gen- 
eral Agreement against increases.1! Under Article 
XXVIII, however, a country may increase a bound 
tariff if it compensates those countries which paid for 
or benefited from the original tariff binding. Initially 
these countries will request compensation in the hor- 
ticulture sector and then in other agricultural sectors. 
Failure to reach agreement on compensation could 
result in Canada’s trading partners withdrawing pre- 
viously granted tariff reductions on products of export 


1 - “e | > ~ 
‘When one member country agrees with another to “‘bind”’ its 


tariff on a particular item, it commits itself to not raising the 
tariff above the agreed level. These bound rates are included in 
the schedules and are a part of the General Agreement. 


ra 


interest to Canada. The government has begun nego- 
tiating with its trading partners to provide greater 
protection for its fruit and vegetable industry. 


Safeguards 


This group is trying to improve the safeguard provisions 
in Article XIX which allow a member country to im- 
pose import restrictions or withdraw concessions on 
products being imported in such quantities or under 
such conditions that they threaten the competing 
domestic industry. Canada is seeking safeguard provi- 
sions that will allow speedy action concerning perish- 
able horticultural products. 


The Sector Approach 


This group, of particular importance to Canada, is 
discussing the possibility of reducing or eliminating all 
trade barriers in selected sectors. Some GATT member 
countries like Canada see it as an effective way of deal- 
ing at one time with a whole range of obstacles which 
affect trade in a raw material and its semi-finished 
and finished by-products. 


Tropical Products 


Considered a priority item, most developed countries 
gave trade concessions on imports of tropical products 
in 1977 to open markets for developing countries. 
This group is negotiating further reductions. 


Framework for the Conduct of World Trade 


Established in November 1976 by the Trade Negotiations 
Committee, this group is trying to improve the frame- 
work of international trade by reviewing several provi- 
sions of the General Agreement, especially those that 
affect trade between developed and developing coun- 
tries with a view of providing more favorable treatment 
to the latter. The specific issues being discussed are the 
contractual basis for trade relations between developed 
and developing countries; recourse to safeguard actions 
for balance-of-payment reasons and for the promotion 
of development efforts; dispute settlement procedures; 
and reciprocity in negotiations involving developing 
countries. 


SUMMARY 


Though originally designed as a temporary arrangement, 
the GATT has become the instrument and forum for 
greater world trade through international consultation 
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and co-operation. Its rules for the conduct of trade are 
accepted by almost 100 of the world’s trading nations. 


The GATT is guided by four fundamental principles: 
1. that trade should be conducted on the basis of non- 
discrimination, 2. that domestic industries should only 
be protected by customs tariffs, 3. that there should 
be consultation aimed at avoiding damage to mem- 
bers’ trading interests, and 4. that the GATT should 
provide the framework within which negotiations 
can be held for the reduction of tariffs and other trade 
barriers. 
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SOME OBSERVATIONS ON THE CATTLE 
CYCLE IN CANADA 


G.E, Pugh* 


INTRODUCTION 


Production and price instability for agricultural com- 
modities continue to be major economic problems in 
Canadian agriculture. Of primary concern is the alter- 
nation between periods of excess and deficient supplies 
of particular commodities, relative to demand, and the 
consequent effect on prices and producers’ incomes. 
The concern is primarily for the welfare of the producers 
involved, but also for the efficient allocation of 
resources, not only at the farm level but throughout the 
entire economic system. 


While production and price instability, i.e., alternating 
“boom” and “bust” periods, exist for many agricultural 
commodities, the regularity and predictability of these 
periods are more evident for some than for others. For 
most grains, for example, these periods are due less to 
producers’ intentions for domestic production than to 
factors which affect international demand. These factors 
can be as unpredictable as drought in a major importing 
country or a change in government policy. There are 


*G.E. Pugh is an economist with the Marketing and Trade 
Division, Policy, Planning and Evaluation Branch, Agriculture 
Canada, Ottawa. 
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This paper provides a perspective on the nature and 
causes of cattle cycles. It suggests that grain price 
fluctuation was a major factor inducing the last down- 
turn in the cycle which was the most severe in recent 
history. Attempts to stabilize the cattle cycle, therefore, 
must recongize the influence of grain prices. 


other commodities such as cattle and hogs, however, for 
which these periods of varying prosperity have been due 
more to domestic production and supply conditions 
relative to domestic demand than to other factors. 
Given the economic factors which influence production 
and supply, the alternation between depression and 
prosperity in these industries has been fairly regular. 


Variations in the general prosperity of the cattle in- 
dustry have been regular enough to be called a cycle. 
This paper contains a discussion of the nature and 
causes of the cattle cycle, some of the more pertinent 
details of the three most recent cycles, and some con- 
clusions. 


NATURE OF THE CATTLE CYCLE 


That the cattle industry goes through alternating periods 
of prosperity and depression has been recognized for 
some time.’ The nature and causes of these periods, 
however, have been subjects of debate. Various cyclical 
tendencies in the industry have been identified. There 
appears to be a cycle in cattle inventory, one in cattle 


See for example, E.C. Voorhies and A.B. Koughan, Economic 
Aspects of the Beef Cattle Industry, California Agricultural 
Experiment Station, Bull. No. 461, 1921. 
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marketings, and another in beef supplies.” It was only 
recently recognized that all of these cycles were in fact 
causally-linked,? and that the net effect was alternating 
periods of sustained price increases and decreases. Today 
it is generally agreed, therefore, that the effects of these 
various cycles constitute “the cattle cycle.” 


Discussion on the factor or factors which trigger cattle 
cycles still lacks clarity. There have been strong argu- 
ments supporting both a “‘self-generated” cycle,* and 
an externally-influenced cycle.> Self-generation suggests 
that each phase of a cycle progressively triggers succeed- 
ing phases. Central to this argument is the assumption 
that present cattle prices form the basis upon which 
expectations of future cattle prices are formed.® For 
example, rising cattle prices would induce cow-herd 
growth and expanded calf production, since producers 
would anticipate that current price gains would be sus- 
tained. Cow-herd growth, however, can only be accom- 
plished by culling fewer cows and withholding more 
heifers. Feeder and fed cattle marketings, therefore, 
would be reduced and price rises reinforced. Eventual- 
ly the expanded cow-herd would result in increased 
cattle marketings. Marketings would eventually expand 
to the point relative to demand such that current prices 
could not be maintained and prices would soften or start 
to fall. Since producers would view softening or falling 
prices pessimistically, they would tend to be discouraged 
from further expansion and induce some reduction. As 
fewer heifers were withheld and cows more vigorously 
culled, total marketings would rise even further and 
price declines would be accentuated. Cow-herd reduc- 
tion would then gather momentum and continue until 
cattle marketings were sufficiently reduced to warrant 
some price increase. Again cow-herd expansion would 
be induced and a new cycle begun. 


2 Harold Breimyer, ‘Observation on the Cattle Cycle,” Agricul- 
tural Economics Research, 8 (January 1955) 1. 


31bid, p.2. 


4 James Lorie, ‘“Causes of Annual Fluctuations in the Produc- 
tion of Livestock and Livestock Products,” Journal of Busi- 
ness, University of Chicago, 20 (1974) 2. Mordecai Ezekiel, 
“The Cobweb Theorem,” Quarterly Journal of Economics, 
52 (1938). 


Cid: Burmeister, “‘Cycles in Cattle Numbers,” The Livestock 
and Meat Situation, U.S. Bureau of Agricultural Economics, 
March 1949, 


OK survey of Oklohoma cattle producers, for example, tends to 
corroborate this. See Keith Kendall and Wayne Purcell, 
“The Beef Cycle in the 1970s, Analysis Behavioral Dimension, 
Outlook and Projection,” Agricultural Experimental Station, 
Oklohoma State University, Bulletin B-721, March 1976. 
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Arguments for exogenously-generated cycles emphasize 
factors which trigger increases or decreases in cattle 
marketings, but which are not at the time related direct- 
ly to cattle or beef supplies. 


A distinct split is evident among cattle producers accord- 
ing to type of operation. There are cow-calf men who 
own the basic cow herd and produce feeder stock, and 
there are cattle feeders and finishers to whom feeder 
stock is only one, though the most important, input. 
This specialization in production resulted from the 
increased grain finishing of cattle. This has not always 
been the case. Estimates indicate that marketed cattle 
in the United States were fed 55 percent more grain 
per head in 1972 than in 1960. Almost 80 percent of 
the cattle marketed in 1972 were grain fed.’ 


The effect that feed grain price increases would have 
on the profitability of cattle finishing is obvious. The 
next section suggests that the feed grain price increases 
in 1973-74 were sufficient to seriously affect demand 
for feeder cattle, resulting in major decreases in feeder 
cattle prices, and increased female marketings. What this 
means is that there is now a well-defined external 
influence exerted on the cattle industry which can trigger 
downturns in the cattle cycle. 


Other analysts have emphasized short-term changes in 
demand for beef as the triggering mechanism for in- 
creases or decreases in prices and thus turning points 
in the cycle. This would appear to be true in the 1930s 
and following World War II. Since demand is difficult 
to measure, however, it is difficult to substantiate this 
possibility. 


Today most analysts agree, at least implicitly, that the 
evidence is strong for a self-generating cattle cycle. 
Historical data show that there has been a long-term 
trend of expanding cattle numbers, marketings, and beef 
production. It can be presumed that the factor under- 
lying this expansion is the growth in demand, reflecting 
growth in consumer income and population. It would 
also appear that from time to time growth in beef pro- 
duction has exceeded the growth rate of demand and 
that prices have been depressed. 


It also seems, however, that despite this tendency for 
self-generation, at least one (i.e., the most recent cycle) 
cyclical increase in marketings and depressed prices 
has been induced in advance of an excessive build-up 
in marketings by factors external to the industry. 


"Harlow J. Hodgson, ““We Won’t Need to Eliminate Beef Cattle,” 
Crops and Soils Magazine, November 1974. 
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COMPARISON OF THE THREE MOST RE- 
CENT CYCLES 


The cyclical nature of the cattle industry is most readily 
apparent in the fluctuations which have occurred in 
cattle inventory (Figure 1). There have been three 
digressions from inventory expansion since 1950. The 
trend towards longer-term expansion is apparent, how- 
ever, since each peak and low has been higher than 
preceding highs or lows. Build-up phases have proceeded 
for six, seven, and six years respectively in each of the 
last three cycles. Liquidation phases lasted one year 
and four years in the two previous cycles and it appears 
that the phase will last four years in the current cycle. 


Should the present inventory decline last four years, 
it would be no longer than the previous one. The magni- 
tude, however, of the current decline is in sharp contrast 
to any previous decrease. From 1965 to 1969, inventory 
(January 1) decreased from 12.13 million to 11.4 million 
head, or 6 percent. Three years of reduction in the 
current cycle (since January 1975) have already reduced 
inventory 10 percent, from 14.28 million to approximate- 
ly 12.87 million head. During the previous inventory 
reduction, beef-cow numbers decreased only 3 percent; 
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three years of reduction in the current cycle have al- 
ready reduced beef-cow inventory 12 percent. 


The current inventory reduction is therefore the most 
severe of recent cycles. The severity of this cycle’s down- 
turn is also indicated by the disposal rate of female 
stock (Figure 2). In the two previous cycles, cows 
rather than heifers made up the greater proportion of 
increases in female marketings. Heifer marketings did 
not increase significantly in the 1957-58 inventory 
decline nor did they exceed cow marketings during the 
1965-69 inventory decline. From March 1974 to January 
1977, however, heifer marketings increased over 100 
percent. While just over 500,000 head of heifers were 
marketed in 1973, over one million were marketed in 
1976 and one million in 1977. Heifers have exceeded 
cows as a proportion of female marketings in each year 
since 1974, a situation unprecedented in recent cycles. 
This suggests that in the current cycle, contrasted to 
previous ones, the factors underlying the disposal of 
female stock have been more severe than those in 
previous downturns. In fact, they were severe enough 
to not only induce trimming of the existing cow herd, 
but to also reduce the potential of expanding the cow 
herd in the future. 


pi 


CATTLE MARKETINGS, CANADA 
(4- Quarter Moving Average) 
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Figure 2 


The severity of conditions leading to the current inven- 
tory reduction is indicated by the price variation for 
feeder calves (Figure 3). The magnitude of feeder calf 
price decreases from 1973 to 1974 are in sharp contrast 
to any preceding price fluctuation. With the exception 
of this most recent cycle, feeder calf prices have moved 
in phase with fed cattle prices. The sharp fluctuations in 
feeder calf prices relative to fed cattle prices in this most 
recent cycle represent a departure from past relationships. 
It has been suggested that this sharp fluctuation in 
feeder prices is at least partly due to the feed grain 
price increases of 1973-74.8 Figure 4 shows variations 
for No. 1 feed barley (in-store, Thunder Bay). From 
1949 to 1972 this price averaged $1.13 a bushel with 
a maximum deviation of $.39 a bushel from this average. 
During 1973-74, however, the price more than tripled.? 
This implies that returns to cattle feeders were 


8 Tbid. 

> See D. Gale Johnson, ‘‘World Agriculture, Commodity Policy 
and Price Variability,’ American Journal of Agricultural 
Economics, December 1975, for a discussion of this price 
increase. 
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squeezed, causing feeder prices to be bid lower,'° and 
inducing cow-herd reduction. In addition, grain produc- 
tion probably became comparatively more attractive to 
those producers whose entire incomes were not derived 
from cattle. 


While in previous cycles decreases in finished cattle 
prices led the general decline in prices, in this past cycle 
feeder prices decreased two years before those for 
finished cattle. This further suggests that feeder prices 
were forced down prior to an excessive build-up in 
numbers. 


10An experiment to test this hypothesis was performed using 
an econometric model of the beef industry (T.G. MacAulay, 
‘A Recursive Spatial Equilibrium Model of the North American 
Beef Industry for Policy Analysis,” unpublished Ph.D thesis, 
University of Guelph, Guelph, Ontario, 1976). The experiment 
consisted of simulating the 1973-78 period assuming that no 
increases in feed grain prices occurred. The results were 
largely consistent with expectations. Feeder cattle prices 
remained higher than fed cattle prices. Cattle inventories 
decreased, but the decreases were not as severe as those 
associated with high feed grain prices. On balance, with no 
increases in feed grain prices the industry appeared to re- 
ceive less of a shock than that which actually occurred. 
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FED STEER AND FEEDER STEER CALF PRICES 
[Calgary Al,2 (Choice Steers) and 500-600 Ib Steer Calves, Edmonton] 


Figure 4 
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SUMMARY AND CONCLUSIONS 


The preceding two sections have attempted to provide 
a perspective on the nature and causes of cyclical varia- 
tion in the profitability of the cattle industry. It was 
suggested that the cattle cycle is the result of the inter- 
dependency of several cycles — cycles in cattle numbers, 
cattle marketings, beef supplies, and cattle prices. It was 
further suggested that there is an inherent tendency 
for self-generation of the cattle cycle, with the industry 
also being vulnerable to factors not pertaining directly 
to cattle or beef supplies. There is strong evidence that 
the sharp increase in feed grain prices in 1973-74 was 
a major contributor to the severe downturn of the most 
recent cycle. 


It appears that finishing cattle on grain is a feature of 
the industry which will remain for some time. If so, the 
fate of the cattle industry no longer hangs exclusively 
on supply and demand conditions for beef, domestical- 
ly or even internationally. It is now also tied closely to 
the fate of the international grain market. Among other 
things, this would indicate that attempts to stabilize the 
beef cycle should recognize this vulnerability. 
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North America is now faced with the prospect of an extended period of sharply reduced beef supplies. 


When or if increases in feed grain prices similar in 
magnitude to those in 1973-74 occur again is difficult 
to predict, given the complex factors which cause grain 
price fluctuations.’' Current attempts to stabilize the 
international grain market could, if successful, prevent 
such wide fluctuations. It can be presumed, however, 
that prices for feed grain will continue over the longer 
term to show relative strength,!? based largely on the 
growth of expanded livestock feeding in many countries. 


More immediately, the severity of the current inventory 
reduction raises serious questions about the supply and 
price of market cattle during the next few years. The 
fact that heifer slaughter did not increase as greatly as 
cow slaughter in previous downturns suggests that 
producers used periods of depressed prices partly to 


111 Gale Johnson, op. cit. 


12Witliard W. Cochrane, “‘The Price of Farm Products in the 
Future,” Minnesota Agricultural Economist, Bulletin No. 
589, May 1977. 
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PUBLICATIONS 


REVIEWS 


Report of the Agricultural Resources Study 1977, New 
Brunswick Agriculture. 189 p. Available free, in 
English and French, from the Queen’s Printer, P.O. Box 
6000, Fredericton, New Brunswick, ESB 5H 1. 


This report is a comprehensive, documented study on 
N.B. agriculture for the next 5-10 years. There is 
considerable background information of general interest 
for students of agriculture, consumer organizations, 
public servants, farm organizations, industry leaders, 
researchers, policy makers, administrators, education 
and extension workers, mass media people, and the 
general public. 


The investigation was based on 18 rural workshops, 88 
briefs, technical advice and research from independent 
consultants, professional staff from the governments of 
New Brunswick, Agriculture Canada and DREE, a 
farmers’ advisory committee, and leaders of the agri- 
cultural and food industry. 


The general objectives of the study were “... the 
management and utilization of the province’s agri- 
cultural resources...to maximize farm income, to 
strengthen the vitality of the family farm, to encourage 
jobs in food processing industries, and to increase food 
production.” 


The study recommended the following: 
General 


— Rename the Department of Agriculture and Rural 
Development to the Department of Agriculture and 
Food and make it responsible for all aspects of the 
development of the agricultural food system. 


— Establish a senior management committee in the 
provincial department of agriculture. 


— Give greater flexibility to the structural design of the 
provincial department of agriculture. 


— Establish an applied research and production eco- 
nomics section, operate on a co-operative and sup- 
portive basis with the regional development centers, 
and maintain cost of production models. 
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Farmers’ Organizations 


— Strengthen the N.B. Federation of Agriculture or 
initiate an alternative. 


— Form a joint policy group from among existing farm 
organizations. 


Co-operative Development 


— Appoint a co-operative advisory committee (by the 
two co-operative unions in the province). 


— Each of the co-operative unions should hire an 
educational specialist and co-operative efforts with 
the Co-operative College of Canada should be ex- 
plored. 


— The field staff of the N.B. Department of Agriculture 
should pay serious attention to the follow up of 
co-operative education and organization. 


— The N.B. Department of Agriculture and the co- 
operative movement should jointly determine the 
quality and quantity of information and educational 
effort to be made, prior to incorporating a co- 
operative. 


— Financially assist new co-operatives in paying a 
manager’s salary on a decreasing formula basis. 


Regional Development Councils 


— Officially recognize regional development councils 
(The councils have had “substantial impact.) which 
should operate on the basis of “‘programs rather than 
projects.” The Community Improvement Association 
should provide support and line departments should 
provide support on a regional basis. Financial assist- 
ance should be provided by the provincial government 
for operating expenses and programs on a formula 
basis. 


Rural Education and Human Development 
— Reorganization and redirection of programs and 


creation of new ones. 


— Continue to develop the short-course training pro- 
gram between the Canadian and N.B. Agricultural 
Manpower Training Program, with more emphasis on 
the needs of marginal producers, input from com- 
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munities, evaluation, and the use of N.S. Agricultural 
College staff, and provide more courses in French. 


— Place more emphasis on the 4H program on agri- 
cultural projects and farm organizations and have the 
N.B. Institute of Agrologists take an active role. 


— Introduce a program on agriculture and rural life in 
the public schools, including a junior agricultural 
program for urban and rural senior high school 
students. 


Formal Post-Secondary Agricultural Education 


— The NS. Agricultural College should be expanded to 
provide a degree program with pre-agriculture degree 
programs at respective N.B. institutions. 


— Establish a school of veterinary medicine at Charlot- 
tetown, Prince Edward Island. 


— Establish an institute of technology for agriculture to 
serve the Francophone community of New Bruns- 
wick. 


Farm Management 


— Give overall priority to the development of farm 
management skills in the extension effort. This would 
include counselling and programs for individuals and 
communities, an integrated team approach in the 
N.B. Department of Agriculture with regional farm 
management staff having input, with a core of 
specialists at central office providing training and 
co-ordination. 


— That the provincial government ensure that all field 
staff offering farm management advice or training to 
farmers be adequately trained. 


More recommendations of importance to the province’s 
agriculture and food industry are provided in chapters 
on farm labor, technology transfer, capital, land use and 
control. The chapter on land use recommends the 
establishment of rural planning districts and the use of 
district planning commissions. There are chapters on 
land improvement and marketing. The chapter on 
marketing recommends the development of an effective 
marketing system “first and foremost’? with responsi- 
bility for it going to the Farm Products Marketing 
Commission (FPMC) with full commitment from the 
Department of Agriculture. “Supply management, in its 
broadest sense, is the only effective route,” and quotas 
should be the property of the FPMC, with administrative 
responsibility in the hands of marketing boards and 
criteria for quotas established by FPMC. 
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There are also chapters and recommendations on farm 
price assurance (This chapter recommends the use of 
production costs based on price assurance plans for 
slaughter beef, beef calves, fresh fruits, wheat, and 
barley; the maintenance of the hog stabilization pro- 
gram; and the formation of a farm price assurance 
commission to administer price assurance plans.), farm- 
ers’ markets, crop insurance, transportation, energy, 
environmental conditions, farm woodlots, and the farm 
supply, forage, feed grain, dairy, beef, swine, sheep, 
poultry, potato, fruit and vegetable, and greenhouse 
industries. 


Overall, this study has suggested a guideline that other 
provinces contemplating similar studies might use. 


Agricultural Marketing Handbook, S.H. Lane, 
AEEE/77/8. Available free of charge from the School of 
Agricultural Economics and Extension Education, On- 
tario Agricultural College, Ontario, Canada. 


In the foreword the author states “‘there has been, and 
there continues to be widespread public interest in the 
activities of marketing boards and their effect on food 
prices. Unfortunately much of the public discussion on 
these issues reflects a lack of knowledge and understand- 
ing of what marketing boards are, what they do and how 
they do it. One of the misconceptions that seems to be 
widely held is that all marketing boards are alike in 
purpose, structure and activities. A perusal of this 
publication will reveal that this is not so. 


This handbook was designed to provide the user with a 
brief outline of the major provisions of the current 
federal and Ontario legislation pertaining to agricultural 
marketing as well as a synopsis of the structure, 
legislative authorities and activities of the federal and 
Ontario marketing boards and commissions which ex- 
ercise some measure of control over the marketing and 
pricing of farm products. Almost all of the material 
concerning the legislation was taken directly from 
publications of the Economics Branch, Agriculture 
Canada. Information concerning the various marketing 
agencies was obtained in part from the agencies them- 
selves and in part from published material. 


The information presented is intended to provide an 
accurate résumé of the current administrative structure 
of each board and its major activities. In preparing the 
synopses of the marketing plans an attempt was made to 
present the information in a more or less uniform 
manner so that comparisons of the policies and programs 
of the different boards could be made more easily. No 
attempt was made to evaluate the effect or effectiveness 
of the boards’ programs... .” 
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of farm products will also find this publication valuable. 
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This is the second SEEM edition listing a wide selection 
of economics related materials produced by federal and 
provincial government departments and agencies. These 
publications will be displayed at conferences, seminars 
and courses which the Foundation is sponsoring. The 
first SEEM edition focused on resource materials pro- 
duced by some of the organizations supporting CFEE. 
CFEE is a non-profit group for the extension and 
advancement of understanding on economic education. 


The Fourth World Food Survey. 126 pages. Available 
from the Food and Agricultural Organization of the 
United Nations, Via delle Terme di Caracalla, 00100 
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This book is a useful reference on world food pro- 
duction trends, malnutrition, vulnerable population 
groups, estimates of the magnitude of the food problem, 
the size of the ‘‘calorie deficit,’ and the inequalities in 
food distribution as they relate to increasing total world 
production. 


Agriculture on Vancouver Island and the Gulf Islands. 
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Canadian Cattle Marketing Handbook. 1978, 84 p. Avail- 
able from Information Services, Agriculture Canada, 
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Canadian Federal Government Services to Business. 
Sept. 1977, 59 p. Available from Industry, Trade and 
Commerce, Ottawa, Ontario, KIA OHS. 
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Laurent Postal Station, Montreal, Quebec, H4L 4Y7. 


Competition and Public Policy on Competition in the 
Canadian Food Industry. R.M.A. Loyns, B.L. Louks 
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Cooperatives and the Poor: A Review from Within the 
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1977, 75 p. Available from the Canadian International 
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the U.S. Department of Agriculture, Washington, D.C., 
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table Cooperatives. William Warren Smith, Jan. 1978, 
90 p. Available from Cornell University, Ithaca, New 
York. 
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ity Prices. Michael David Bordo, 1978, 34 p. Available 
from Carleton University, Ottawa, Ontario. 


The Eleventh Annual Report of the Canadian Transport 
Commission 1977. 1978, 140 p. Available from the 
Canadian Transport Commission, Ottawa, Ontario, 
K1A ON9. 


Energy and the Food System. Dec. 1977, 142 p. 
Available from the Food Production and Marketing 
Branch, Agriculture Canada, Ottawa, Ontario, K1A OCS. 


Farm Credit Corporation Annual Report 1977-78. June 
16, 1978, 32 p., Bilingual. Available from the Farm 
Credit Corporation, P.O. Box 6309, Station ‘J”’, 
Ottawa, Ontario, K2A 3W9. 


Farm Women. 1977, 31 p. Available from the Saskatche- 
wan Dept. of Labour, Saskatoon, Saskatchewan. 


Federal Farm Credit Statistics 1977. 1978, 57 p. Avail- 
able from the Farm Credit Corporation, P.O. Box 6309, 
Station “J”, Ottawa, Ontario, K2A 3W9. 


Fifth Annual Report of the Canadian Egg Marketing 
Agency. March 24, 1978. Available from the Canadian 
Egg Marketing Agency, 507-116 Albert Street, Ottawa, 
Ontario. 
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Final Report of the Federal-Provincial Rural Develop- 
ment Review Committee. March 1978. Available from 
the Department of Regional Economic Expansion, 
Ottawa, Ontario, K1A 0M4. 


Food — Your Best Buy. 1978, 18 p. Available free from 
Information Services, Agriculture Canada, Ottawa, 
Ontario, K1A 0C7. 


Freight Rates and the Marketing of Canadian Agricul- 
tural Products. R.M.A. Loyns, G.W. Tyrchnicwicz (eds.), 
Aug. 1977, 103 p. Available from the University of 
Manitoba, Winnipeg, Manitoba. 


Incentive and Development Programs for Canadian 
Industry. 1973, 28 p. Available from Industry, Trade 
and Commerce, Ottawa, Canada, KIA OHS. 
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1978, 103 p. Available from the Economics, Statistics 
and Cooperatives Services, U.S. Department of Agricul- 
ture, Washington, D.C. 20250. 


Monthly Bulletin of Agricultural Economics and Statis- 
tics. Food and Agricultural Organization of the United 
Nations, Dec. 1977, Volume 26, 51 p. Available in 
Canada from Renouf Publishing Co. Ltd., 2182 
St. Catherine St. West, Montreal, Que. H3H 1M7. 


National Farm Products Marketing Council Annual 
Report 1977-78. 1978, 150 p. Bilingual. Available from 
the National Farm Products Marketing Council, Second 
Floor, Centre Building, Place de Ville, 330 Sparks St., 
Ottawa, Ontario, K1A ONS. 


National Farmers Union — Submission to the Federal 
Cabinet on the Subject of Basic Farm Policy Issues. 
March 11, 1978, 15 p. Available from the National 
Farmers Union. 


New Specifications for Employment and Hours Func- 
tions. T. Hazledine. Oct. 1976, 18 p. Available from 
Policy & Economics Directorate, Agriculture Canada, 
Ottawa, Ontario, K1A OCS. 


Perspectives Canada II — A Compendium of Social 
Statistics. 1977, 335 p. Available from Statistics Canada, 
Ottawa, Ontario, K1A OT6. 


Proceedings of the Agricultural and Food Marketing 
Forum. Available from the Department of Agricultural 
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Economics and Farm Management, Faculty of Agri- 
culture, University of Manitoba, Winnipeg, Manitoba. 


Progress Report on an Outlook Model for Canadian 
Agricultural Inputs and Outputs. M.H. Yeh, March 1978, 
142 p. Available from the University of Manitoba, 
Winnipeg, Manitoba. 


Report by the Tariff Board Pursuant to the Inquiry 
Ordered by the Minister of Finance Respecting Fresh 
and Processed Fruits and Vegetables; Commodity Re- 
ports: Fresh Fruits. 1977, 469 p. Available from the 
Tariff Board, Ottawa, Ontario, K1A 0G7. 


Retention of the Crow Rate and the Alberta Livestock 
Economy. Dr. G.A. MacEachern, April 1978, 58 p. 
Available from the Agricultural Economics Research 
Council of Canada, 1007-100 Bronson Avenue, Ottawa, 
Ontario. 
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Nov. 1977, 150 p. Available from Consumer and Corpo- 
rate Affairs Canada, Place du Portage, Hull, Quebec. 


Rural to Urban Conversion. D.M. Gierman, 1977, 74 p. 
Available from Fisheries and Environment Canada, 
Ottawa, Ontario, K1A OHS3. 


Saskatchewan Farm Women; A Resource in Need of 
Recognition. Lynne Pearson, Jan. 11, 1978, 14p. 
Available from the University of Saskatchewan, Saska- 
toon, Saskatchewan. 


Technical and Scientific Papers Presented at the Mani- 
toba Agronomists’ Annual Conference. Dec. 13-14, 
1977, 130 p. Available from the University of Manitoba, 
Winnipeg, Manitoba. 


Time Management in Farming. Feb. 1978, 14 p. Avail- 
able from the Extension and Rural Development Divi- 
sion, Saskatchewan Agriculture, Regina, Saskatchewan. 


Trade and Aid, Proceedings of the Agricultural and Food 
Marketing Forum. R.M.A. Loyns, N.J. Beaton (eds.), 
Jan. 1978, 113 p. Available from the University of 
Manitoba, Winnipeg, Manitoba. 
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Report of the Agricultural Resources Study 1977, New 
Brunswick Agriculture. 189 p. Available free, in 
English and French, from the Queen’s Printer, P.O. Box 
6000, Fredericton, New Brunswick, E3B 5H]. 


This report is a comprehensive, documented study on 
N.B. agriculture for the next 5-10 years. There is 
considerable background information of general interest 
for students of agriculture, consumer organizations, 
public servants, farm organizations, industry leaders, 
researchers, policy makers, administrators, education 
and extension workers, mass media people, and the 
general public. 


The investigation was based on 18 rural workshops, 88 
briefs, technical advice and research from independent 
consultants, professional staff from the governments of 
New Brunswick, Agriculture Canada and DREE, a 
farmers’ advisory committee, and leaders of the agri- 
cultural and food industry. 


The general objectives of the study were “... the 
management and utilization of the province’s agri- 
cultural resources...to maximize farm income, to 
strengthen the vitality of the family farm, to encourage 
jobs in food processing industries, and to increase food 
production.” 


The study recommended the following: 
General 


— Rename the Department of Agriculture and Rural 
Development to the Department of Agriculture and 
Food and make it responsible for all aspects of the 
development of the agricultural food system. 


— Establish a senior management committee in the 
provincial department of agriculture. 


— Give greater flexibility to the structural design of the 
provincial department of agriculture. 


— Establish an applied research and production eco- 
nomics section, operate on a co-operative and sup- 
portive basis with the regional development centers, 
and maintain cost of production models. 
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Farmers’ Organizations 


— Strengthen the N.B. Federation of Agriculture or 
initiate an alternative. 


— Form a joint policy group from among existing farm 
organizations. 


Co-operative Development 


— Appoint a co-operative advisory committee (by the 
two co-operative unions in the province). 


— Each of the co-operative unions should hire an 
educational specialist and co-operative efforts with 
the Co-operative College of Canada should be ex- 
plored. 


— The field staff of the N.B. Department of Agriculture 
should pay serious attention to the follow up of 
co-operative education and organization. 


— The N.B. Department of Agriculture and the co- 
operative movement should jointly determine the 
quality and quantity of information and educational 
effort to be made, prior to incorporating a co- 
operative. 


— Financially assist new co-operatives in paying a 
manager’s salary on a decreasing formula basis. 


Regional Development Councils 


— Officially recognize regional development councils 
(The councils have had “substantial impact.”) which 
should operate on the basis of ‘‘programs rather than 
projects.” The Community Improvement Association 
should provide support and line departments should 
provide support on a regional basis. Financial assist- 
ance should be provided by the provincial government 
for operating expenses and programs on a formula 
basis. 


Rural Education and Human Development 
— Reorganization and redirection of programs and 


creation of new ones. 


— Continue to develop the short-course training pro- 
gram between the Canadian and N.B. Agricultural 
Manpower Training Program, with more emphasis on 
the needs of marginal producers, input from com- 
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munities, evaluation, and the use of N.S. Agricultural 
College staff, and provide more courses in French. 


— Place more emphasis on the 4H program on agri- 
cultural projects and farm organizations and have the 
N.B. Institute of Agrologists take an active role. 


— Introduce a program on agriculture and rural life in 
the public schools, including a junior agricultural 
program for urban and rural senior high school 
students. 


Formal Post-Secondary Agricultural Education 


— The N.S. Agricultural College should be expanded to 
provide a degree program with pre-agriculture degree 
programs at respective N.B. institutions. 


— Establish a school of veterinary medicine at Charlot- 
tetown, Prince Edward Island. 


— Establish an institute of technology for agriculture to 
serve the Francophone community of New Bruns- 
wick. 


Farm Management 


— Give overall priority to the development of farm 
management skills in the extension effort. This would 
include counselling and programs for individuals and 
communities, an integrated team approach in the 
N.B. Department of Agriculture with regional farm 
management staff having input, with a core of 
specialists at central office providing training and 
co-ordination. 


— That the provincial government ensure that all field 
staff offering farm management advice or training to 
farmers be adequately trained. 


More recommendations of importance to the province’s 
agriculture and food industry are provided in chapters 
on farm labor, technology transfer, capital, land use and 
control. The chapter on land use recommends the 
establishment of rural planning districts and the use of 
district planning commissions. There are chapters on 
land improvement and marketing. The chapter on 
marketing recommends the development of an effective 
marketing system “first and foremost” with responsi- 
bility for it going to the Farm Products Marketing 
Commission (FPMC) with full commitment from the 
Department of Agriculture. “Supply management, in its 
broadest sense, is the only effective route,” and quotas 
should be the property of the FPMC, with administrative 
responsibility in the hands of marketing boards and 
criteria for quotas established by FPMC. 
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There are also chapters and recommendations on farm 
price assurance (This chapter recommends the use of 
production costs based on price assurance plans for 
slaughter beef, beef calves, fresh fruits, wheat, and 
barley; the maintenance of the hog stabilization pro- 
gram; and the formation of a farm price assurance 
commission to administer price assurance plans.), farm- 
ers’ markets, crop insurance, transportation, energy, 
environmental conditions, farm woodlots, and the farm 
supply, forage, feed grain, dairy, beef, swine, sheep, 
poultry, potato, fruit and vegetable, and greenhouse 
industries. 


Overall, this study has suggested a guideline that other 
provinces contemplating similar studies might use. 


Agricultural Marketing Handbook, S.H. Lane, 
AEEE/77/8. Available free of charge from the School of 
Agricultural Economics and Extension Education, On- 
tario Agricultural College, Ontario, Canada. 


In the foreword the author states “there has been, and 
there continues to be widespread public interest in the 
activities of marketing boards and their effect on food 
prices. Unfortunately much of the public discussion on 
these issues reflects a lack of knowledge and understand- 
ing of what marketing boards are, what they do and how 
they do it. One of the misconceptions that seems to be 
widely held is that all marketing boards are alike in 
purpose, structure and activities. A perusal of this 
publication will reveal that this is not so. 


This handbook was designed to provide the user with a 
brief outline of the major provisions of the current 
federal and Ontario legislation pertaining to agricultural 
marketing as well as a synopsis of the structure, 
legislative authorities and activities of the federal and 
Ontario marketing boards and commissions which ex- 
ercise some measure of control over the marketing and 
pricing of farm products. Almost all of the material 
concerning the legislation was taken directly from 
publications of the Economics Branch, Agriculture 
Canada. Information concerning the various marketing 
agencies was obtained in part from the agencies them- 
selves and in part from published material. 


The information presented is intended to provide an 
accurate résumé of the current administrative structure 
of each board and its major activities. In preparing the 
synopses of the marketing plans an attempt was made to 
present the information in a more or less uniform 
manner so that comparisons of the policies and programs 
of the different boards could be made more easily. No 
attempt was made to evaluate the effect or effectiveness 
of the boards’ programs... .” 
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This handbook is a useful reference for anyone who 
would like to be informed on the marketing of farm 
products. Consumer groups and lecturers on marketing 
of farm products will also find this publication valuable. 


Supplementary Economic Education Materials (SEEM) 
— A Bibliography of Free and Nominal Cost Publication. 
8 p. Available free from the Canadian Foundation for 
Economic Education (CFEE), 155 University Avenue, 
Suite 351, Toronto, Ontario, MSH 3B7, telephone (416) 
862-0411, attention J. Jackson. 


This is the second SEEM edition listing a wide selection 
of economics related materials produced by federal and 
provincial government departments and agencies. These 
publications will be displayed at conferences, seminars 
and courses which the Foundation is sponsoring. The 
first SEEM edition focused on resource materials pro- 
duced by some of the organizations supporting CFEE. 
CFEE is a non-profit group for the extension and 
advancement of understanding on economic education. 


The Fourth World Food Survey. 126 pages. Available 
from the Food and Agricultural Organization of the 
United Nations, Via delle Terme di Caracalla, 00100 
Rome, Italy. 


This book is a useful reference on world food pro- 
duction trends, malnutrition, vulnerable population 
groups, estimates of the magnitude of the food problem, 
the size of the “‘calorie deficit,” and the inequalities in 
food distribution as they relate to increasing total world 
production. 


Agriculture on Vancouver Island and the Gulf Islands. 
1978, 16 p. Available from the B.C. Ministry of Agricul- 
ture, Parliament Buildings, Victoria, B.C. 


Agricultural and Food Products Market Development 
Assistance Program. 1977, 20 p. Available from Infor- 
mation Services, Agriculture Canada, Ottawa, Ontario, 
K1A 0C7, and Industry, Trade and Commerce, Ottawa, 
Ontario, K1A OHS. 


Canadian Cattle Marketing Handbook. 1978, 84 p. Avail- 
able from Information Services, Agriculture Canada, 
Ottawa, Ontario, K1A 0C7. 


Canadian Federal Government Services to Business. 
Sept. 1977, 59 p. Available from Industry, Trade and 
Commerce, Ottawa, Ontario, K1A OHS. 
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Canadian Livestock Feed Board Annual Report, Crop 
Year 1976-77. March 31, 1978, 104 p. Available from 
the Canadian Livestock Feed Board, P.O. Box 2250, St. 
Laurent Postal Station, Montreal, Quebec, H4L 4Y7. 


Competition and Public Policy on Competition in the 
Canadian Food Industry. R.M.A. Loyns, B.L. Louks 
(eds.), May 1977, 111 p. Available from the University 
of Manitoba, Winnipeg, Manitoba. 


Cooperatives and the Poor: A Review from Within the 
Cooperative Movement. Alexander Fraser Laidlaw, 
1977, 75 p. Available from the Canadian International 
Development Agency, Ottawa, Ontario, KIA 0G4. 


Dairy Price Policy: Setting, Problems, Alternatives. 
Alden C. Manchester, April 1978, 65 p. Available from 
the U.S. Department of Agriculture, Washington, D.C., 
20250. 


Economic Coordination and Growth in Fruit and Vege- 
table Cooperatives. William Warren Smith, Jan. 1978, 
90 p. Available from Cornell University, Ithaca, New 
York. 


The Effects of Monetary Change on Relative Commod- 
ity Prices. Michael David Bordo, 1978, 34 p. Available 
from Carleton University, Ottawa, Ontario. 


The Eleventh Annual Report of the Canadian Transport 
Commission 1977. 1978, 140 p. Available from the 
Canadian Transport Commission, Ottawa, Ontario, 
K1A ON9. 


Energy and the Food System. Dec. 1977, 142 p. 
Available from the Food Production and Marketing 
Branch, Agriculture Canada, Ottawa, Ontario, K1A OCS. 


Farm Credit Corporation Annual Report 1977-78. June 
16, 1978, 32 p., Bilingual. Available from the Farm 
Credit Corporation, P.O. Box 6309, Station “J”’, 
Ottawa, Ontario, K2A 3W9. 


Farm Women. 1977, 31 p. Available from the Saskatche- 
wan Dept. of Labour, Saskatoon, Saskatchewan. 


Federal Farm Credit Statistics 1977. 1978, 57 p. Avail- 
able from the Farm Credit Corporation, P.O. Box 6309, 
Station “J”, Ottawa, Ontario, K2A 3W9. 


Fifth Annual Report of the Canadian Egg Marketing 
Agency. March 24, 1978. Available from the Canadian 
Egg Marketing Agency, 507-116 Albert Street, Ottawa, 
Ontario. 
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Final Report of the Federal-Provincial Rural Develop- 
ment Review Committee. March 1978. Available from 
the Department of Regional Economic Expansion, 
Ottawa, Ontario, K1A 0M4. 


Food — Your Best Buy. 1978, 18 p. Available free from 
Information Services, Agriculture Canada, Ottawa, 
Ontario, K1A 0C7. 


Freight Rates and the Marketing of Canadian Agricul- 
tural Products. R.M.A. Loyns, G.W. Tyrchnicwicz (eds.), 
Aug. 1977, 103 p. Available from the University of 
Manitoba, Winnipeg, Manitoba. 


Incentive and Development Programs for Canadian 
Industry. 1973, 28 p. Available from Industry, Trade 
and Commerce, Ottawa, Canada, K1A OHS. 


International Food Policy Issues, A Proceedings. Jan. 
1978, 103 p. Available from the Economics, Statistics 
and Cooperatives Services, U.S. Department of Agricul- 
ture, Washington, D.C. 20250. 


Monthly Bulletin of Agricultural Economics and Statis- 
tics. Food and Agricultural Organization of the United 
Nations, Dec. 1977, Volume 26, 51 p. Available in 
Canada from Renouf Publishing Co. Ltd., 2182 
St. Catherine St. West, Montreal, Que. H3H 1M7. 


National Farm Products Marketing Council Annual 
Report 1977-78. 1978, 150 p. Bilingual. Available from 
the National Farm Products Marketing Council, Second 
Floor, Centre Building, Place de Ville, 330 Sparks St., 
Ottawa, Ontario, K1A ONS. 


National Farmers Union — Submission to the Federal 
Cabinet on the Subject of Basic Farm Policy Issues. 
March 11, 1978, 15 p. Available from the National 
Farmers Union. 


New Specifications for Employment and Hours Func- 
tions. T. Hazledine. Oct. 1976, 18 p. Available from 
Policy & Economics Directorate, Agriculture Canada, 
Ottawa, Ontario, K1A OCS. 


Perspectives Canada II — A Compendium of Social 
Statistics. 1977, 335 p. Available from Statistics Canada, 
Ottawa, Ontario, KIA OT6. 


Proceedings of the Agricultural and Food Marketing 
Forum. Available from the Department of Agricultural 
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Economics and Farm Management, Faculty of Agri- 
culture, University of Manitoba, Winnipeg, Manitoba. 


Progress Report on an Outlook Model for Canadian 
Agricultural Inputs and Outputs. M.H. Yeh, March 1978, 
142 p. Available from the University of Manitoba, 
Winnipeg, Manitoba. 


Report by the Tariff Board Pursuant to the Inquiry 
Ordered by the Minister of Finance Respecting Fresh 
and Processed Fruits and Vegetables; Commodity Re- 
ports: Fresh Fruits. 1977, 469 p. Available from the 
Tariff Board, Ottawa, Ontario, K1A 0G7. 


Retention of the Crow Rate and the Alberta Livestock 
Economy. Dr. G.A. MacEachern, April 1978, 58 p. 
Available from the Agricultural Economics Research 
Council of Canada, 1007-100 Bronson Avenue, Ottawa, 
Ontario. 


- A Review of Research on the Canadian Food Industry. 


Nov. 1977, 150 p. Available from Consumer and Corpo- 
rate Affairs Canada, Place du Portage, Hull, Quebec. 


Rural to Urban Conversion. D.M. Gierman, 1977, 74 p. 
Available from Fisheries and Environment Canada, 
Ottawa, Ontario, KIA OH3. 


Saskatchewan Farm Women; A Resource in Need of 
Recognition. Lynne Pearson, Jan. 11, 1978, 14p. 
Available from the University of Saskatchewan, Saska- 
toon, Saskatchewan. 


Technical and Scientific Papers Presented at the Mani- 
toba Agronomists’ Annual Conference. Dec. 13-14, 
1977, 130 p. Available from the University of Manitoba, 
Winnipeg, Manitoba. 


Time Management in Farming. Feb. 1978, 14 p. Avail- 
able from the Extension and Rural Development Divi- 
sion, Saskatchewan Agriculture, Regina, Saskatchewan. 


Trade and Aid, Proceedings of the Agricultural and Food 
Marketing Forum. R.M.A. Loyns, N.J. Beaton (eds.), 
Jan. 1978, 113 p. Available from the University of 
Manitoba, Winnipeg, Manitoba. 
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IN REPLY 


Note to Readers: We appreciate your letters and com- 
ments on articles in Canadian Farm Economics. Let us 
know if you think a subject deserves an article and we'll 
try to accommodate you. 


When forwarding your “In Reply” or letter, indicate if 
we may publish your comments in a subsequent issue. 


We were pleased to receive a letter from the Agricultural 
Institute of Canada requesting 40 copies of our April 
issue for special distribution. An Agriculture Canada 
engineer also required 12 copies of an article for use at a 
special meeting. Requests for extra copies of CFE or 
certain articles can be made to the editors or to 
A. Trempe, Publications Distribution Manager. 


Frank Hanus, economist, 19 Larkspur Crescent, St. 
Albert, Alberta, wrote that all of the February issue was 
a useful and “straightforward handling of the issues” and 
that he was very pleased with the issue. 


Gord Wainman, farm reporter, London Free Press, 369 
York Street, London, Ontario, said that the article on 
farm debt in Canada backed up statistically what a 
number of farm spokesmen had said and that the article 
was very useful. 


Linley Shelton, student, 2026 Stainsbury Avenue, Van- 
couver, British Columbia, wrote that “It was interesting 
to see that the government’s role in protecting both 
farmer and consumer has been to promote more 
indebtedness to large financial conglomerates.” He also 
referred to personal loans and for what purposes money 
was borrowed. The author, A.S. Brunst, provided the 
following reply to Mr. Shelton: 


The appreciation in the value of farm land and 
buildings during the period 1971-1976 was sub- 
stantial as shown in Table 5 of the article; in 
addition, farm machinery prices also showed 
marked increases. Consequently, the acquisition 
of farm real estate or machinery required greater 
capital in recent years as compared to the early 
seventies. Thus even if the proportion of capital 
purchases financed through borrowings remained 
constant during this period, the dollar value of 
debt outstanding would have shown substantial 
increases, given that the volume of transactions 
did not decline. Inflation certainly played a role 
in the foregoing, as part of the increase in farm 
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real estate and machinery during this period 
could be attributed to this phenomenon. As 
regards farm operating loans, these would tend 
to increase as the cost of farm inputs increased. 
During the period 1970-1976 many inputs, such 
as fertilizers, pesticides, feed, etc., increased 
substantially in price; see Farm Input Price 
Index, Statistics Canada, Catalogue No. 62-004, 
quarterly. Here again, part of these price in- 
creases could be attributed to inflation and 
certainly the price increases lead to increases in 
the dollar value of borrowings for farm operating 
purposes. 


Turning to your question on interest rates 
trends, perhaps I can help by providing rates 
charged by the Farm Credit Corporation under 
the Farm Credit Act, and Chartered Banks’ prime 
lending rates during the period 1970-1976. 


Farm Credit Corporation Chartered Banks 


rates prime lending 
reviewed rate, average of 


Date semi-annually monthly rates 
= percent >= 

1970 April 1 7a 8.17 

October 1 Tals 
1971 April 1 64 

October 1 61/5 6.48 
1972 April 1 6 

October 1 6 6.00 
1973 April 1 6 

October 1 6 7.65 
1974 April 1 7/4 

October 1 ay 10.75 
1975 April 1 eyes 

October 1 8 9.40 
1976 April 1 83/4 

October 1 9 10.10 


A letter from L. Bomford, farm management consultant, 
B.C. Ministry of Agriculture, stated that the article on 
farm debt in Canada provided him with the first 
information on recent cash expenses that groups B.C. 
farmers in categories that are comparable with grain 
farmers elsewhere. 


Philip P. Weatherald, farmer, Wawota, Saskatchewan, 
said that the issue was very useful and provided a mean 
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with which to compare his own operation and an 
indication as to the direction that his enterprise was 
heading. He would have liked to have seen 1977 data 
included, but these data were not available to the 
author. 


Rand C. Luthning, agricultural specialist, Saskatchewan 
Power Corporation, Regina, Saskatchewan, said that he 
was undertaking a similar survey on business organiza- 
tion and growth patterns of farms in Saskatchewan. He 
found many interesting concepts in Johnson’s article. 


Brian Freeze, agricultural economist, Veterinary Infect- 
ious Diseases Organization, University of Saskatchewan, 
Saskatoon, wrote that he was particularly interested in 
the article on variation in cash expenses on western grain 
farms. Also, the articles on farm debt in Canada and on 
business organization and growth patterns in Saskatche- 
wan had relevance to his data concerns in a beef-forage- 
grain model. 


R.N. Plank, assistant regional manager, Farm Credit 
Corporation, Kelowna, British Columbia, said the article 
on farm debt was useful. He would like to see an analysis 
of farm debt where sales of agricultural products 
provided 51 percent or more of total family income and 
a comparison of debt with the age of the operator. 


Sohel Zariffa, economist, Montreal, said he used the 
article on farm debt to compare the financial health of 
Quebec’s agriculture with other provinces. 


He asked why Quebec has the lowest increase in capital 
value from 1971 to 1976 and the highest debt invest- 
ment ratio among all provinces. A.S. Brunst replied as 
follows: 


There are several theories that I could develop to 
account for the questions you raised; however, I 
feel that they would be of a rather subjective 
nature and therefore I would prefer to leave this 
to you. However, from an objective standpoint, 
one important factor to consider would be the 
decline in total farmland in Quebec between 
the period 1971-1976 from 10,801,116 to 
9,906,319 acres as reported in the findings of the 
1976 Census of Agriculture. This decline of 8.3 
percent was much greater than the decrease in 
evidence at the Canada level of 0.4 of 1 percent 
and probably explains why Quebec showed the 
smallest increase in capital value during 1971- 
1976. This phenomenon also no doubt accounts 
to some extent for Quebec retaining its position 
of having the highest debt-investment ratio 
among the provinces in 1976. 


ERRATUM 


In the June 1978 issue, Vol. 13, No. 3, page 16, second 
column, first line, ‘‘exclusive of taxes” should be 


“inclusive of taxes.” 
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IN REPLY TO AUTHORS AND EDITORS REGARDING AUGUST 1978 
CANADIAN FARM ECONOMICS 


I have read one or more of the following articles: 


(1) Canada’s Agricultural Trade — Recent Developments and Export Prospects 
(2) A Profile of the General Agreement on Tariffs and Trade 
(3) Some Observations on the Cattle Cycle in Canada 


1. My comments are on article number (1) (2) (3). 
2. Onascale of one to ten how useful was this article to you? 
not useful very useful 


3. Why? 


4. How useful was the whole issue to you? 


5. Do you have any suggestions or questions on the contents of this issue? 


My comments may (_ ) may not (_ ) be used in a future issue of this publication. (A copy of your comments 
will be forwarded to the author.) 


NAME (Mr. or Ms.) Occupation 
(Please Print) 


ADDRESS 


Please return the above to: 


John McConnell, Managing Editor, Canadian Farm Economics 
Information Division 

Agriculture Canada, Sir John Carling Building 

OTTAWA, Ontario 

Canada 
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CONVERSION FACTORS FOR METRIC SYSTEM 


Approximate 
Imperial units conversion factor Results in: 


LINEAR 
inch x 25 millimetre 
foot x 30 centimetre 
yard x 0.9 metre 
mile x 1.6 kilometre 


AREA 
square inch x 6.5 square centimetre 
square foot x 0.09 square metre 
acre x 0.40 hectare 


VOLUME 
cubic inch x 16 cubic centimetre 
cubic foot x 28 cubic decimetre 
cubic yard x 0.8 cubic metre 
fluid ounce x 28 millilitre 
pint x 0.57 litre 
quart Ka litre 
gallon x 4.5 litre 


WEIGHT 
ounce x 28 gram 
pound x 0.45 kilogram 
short ton (2000 Ib) x 0.9 tonne 


TEMPERATURE 
degrees Fahrenheit (°F-32) x 0.56 
or (°F-32) x 5/9 degrees Celsius (°C) 


PRESSURE 
pounds per square inch x 6.9 kilopascal (kPa) 


POWER 
horsepower x 746 watt (W) 
x 0.75 kilowatt (kW) 


SPEED 
feet per second x 0.30 metres per second (m/s) 
miles per hour x 1.6 kilometres per hour (km/h) 


AGRICULTURE 

gallons per acre x 11.23 litres per hectare (¢/ha) 
quarts per acre x 2.8 litres per hectare (¢/ha) 
pints per acre x 1.4 litres per hectare (2/ha) 
fluid ounces per acre x70 millilitres per hectare (ml/ha) 
tons per acre tonnes per hectare (t/ha) 
pounds per acre kilograms per hectare (kg/ha) 
ounces per acre x 70 grams per hectare (g/ha) 
plants per acre plants per hectare (plants/ha) 


CANADA DEPARTMENT OF AGRICULTURE IF UNDELIVERED, RETURN TO SENDER iv Canada Postes 


OTTAWA, ONT. fomeced_rovone 

K1A 0C5 Third Troisieme 
class classe — 
K1A 0C5 


. 
| 
| 
4 


ARM ECONOM 


— op 


Management for Increased Productivity in 
"Dairy Farming S.C. Thompson 
Economic Analysis of Crop Rotations in 

Western Canada L.M. Johnson 


Part-Time Farming in Nova Scotia 


T.C. Gunn 
Economic Indicators 
Notes 
Publications 
In Reply 
Agriculture HON. EUGENE WHELAN, MINISTER — GAETAN LUSSIER, DEPUTY MINISTER 


Canada 


y- @ 


CANADIAN FARM ECONOMICS (CFE) is published bi-monthly by Infor- 
mation Services, Canada Department of Agriculture, Sir John Carling Building, 
Ottawa, and is based on material prepared by members of the Policy, Planning and 
Economics Branch. 


EDITORIAL AND PRODUCTION SERVICE 


E.A. Love, Managing Editor and English Editor 
M.A. Voitkus, Acting French Editor 
A.D.J. Trempe, Publications Manager 


Permission to use articles: Material in CFE may be used without the written 
permission of the Department provided full credit is given to the author(s) and to 
the Department. The Copyright for CFE is held by Supply and Services Canada. 


Purpose: To provide current information on agricultural economics to agricultural 
economists, decision makers, researchers, extension workers, farm mass media 
serving farmers and the agricultural food industry, leading farmers, farm organiza- 
tions, agri-business groups, librarians, and offices abroad. CFE should be understand- 
able to the majority of those on the mailing list. 


Subscription: There is no charge for a subscription. To receive this publication 
regularly, write a letter to the Publications Manager asking to be placed on the 
mailing list. Send to Room 303, Policy, Planning and Economics Branch, Aari- 
culture Canada, Sir John Carling Building, Ottawa, Ontario, K1A OC5. 


Letters from readers: Letters are encouraged and should be addressed to the editor. 
Comments and suggestions are useful to editors and authors for effective two-way 
communication. Edited letters will be used in CFE with the writer’s permission. 


MANAGEMENT FOR INCREASED PRODUCTIVITY 
IN DAIRY FARMING 


S.C. Thompson* 


THE STRUCTURE OF DAIRY PRODUCTION 
IN CANADA 


About 75 million hectolitres of milk were marketed in 
Canada in 1975. This milk was produced by 2.1 million 
cows in a total dairy herd of five million animals on 
81,000 commercial dairy farms. The dairy herd provides 
25 percent of the beef consumed in Canada; and sales of 
milk, veal, and dairy cow beef from dairy farms in 1975 
totalled 1.9 billion dollars, 19 percent of the total farm 
income in Canada. Income from milk sales was the most 
important single source of farm cash receipts in Quebec, 
Ontario, British Columbia, and Nova Scotia. The demand 
for dairy products, except for specialty cheeses and 
some other specialty products, is slowly decreasing. 
Consequently, total consumption of dairy products is 
expected to decline from current levels 1 to 2 percent a 
year by 1983. 


There has been a gradual trend across Canada towards 
fewer dairy farms with larger herds. The 1951 census 
showed 455,000 farms in Canada reporting dairy cows, 


*S.C. Thompson is the former head of Bio-Economic Research 
in the Policy, Planning and Evaluation Branch of Agriculture 
Canada in Ottawa. He is now Deputy Director of Agriculture 
Canada’s Animal Research Institute. 
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This paper illustrates the possible impact of improved 
technology on regional agricultural resources currently 
used in dairy farming. 


A national average milk yield per cow of 4,850 litres a 
year could be attained by improved feeding methods, 
calving interval reductions, and artificial insemination. 
A projected demand for 64.7 million hectolitres of milk 
in 1983 could be met by a national herd of 1.35 million 
cows, three-quarters of a million less than the 1975 herd. 
If productivity in labor use and crop production is 
assumed not to change, approximately 1.8 million 
hectares of land and 17,000 man-years of labor could be 
made available for other enterprises. 


but this number had dropped to 145,000 by 1971. Yield 
per cow in Canada rose from 2,107 litres in 1950 to 
3,484 in 1975. British Columbia had the highest yield at 
about 4,976 litres a cow, while Ontario averaged 4,144 
litres, Quebec 2,719, and the United States 4,275. 


Projections of current trends to 1983 predict a national 
herd of 1.75 million cows in 40,000 herds, with a 
national average of 44 cows per herd yielding 3,740 
litres a year. This rapid adjustment in herd numbers is 
expected to cause severe adjustment problems in 
Quebec, which produces nearly half of Canada’s man- 
ufacturing milk, has the most to gain in terms of 
increasing yields per cow, and unlike the Prairie region, 
has fewer farming alternatives to offer its out-going dairy 
farmers. 


Canadian dairy production is based primarily on forages 
grown on class 3 and 4 land not generally suited to other 
crops. Forages are estimated to provide for animal 
maintenance and approximately 1,000 litres of milk per 
lactation. Above this level concentrates are fed at an 
estimated rate of one kilogram of concentrate for every 
2.4 litres of milk produced. As such, yearly consumption 
of concentrates by the dairy herd averages 2.2 million 
tonnes, of which about 1.7 million are feed grain. A 
further 0.7 million tonnes of feed grain are assumed to 
be fed to dairy replacements. 
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The dairy enterprise is labor intensive and requires about 
80 man-hours per cow a year, including the time 
required for care of replacement animals. On top of this, 
approximately 30 man-hours per cow are needed for 
growing the necessary forage and feed grains. 


Each dairy cow (including replacements) requires an 
average of 0.4 hectares of land for grain crops, 0.8 
hectares of pasture, and 1.2 hectares of forages for hay 
and silage. The total dairy industry land base is 5.1 
million hectares, and an estimated 6.5 billion dollars is 
invested in this land base. Total capital investment per 
dairy cow in 1975 was estimated at $3,000: $1,600 for 
land, $450 for livestock (rising to $700 in 1977), and 
$950 for buildings and equipment. 


PRODUCTIVITY INDICATORS IN DAIRYING 


Increased milk output per cow each year is the produc- 
tivity measure most widely accepted as an indicator of 
profitability, and its use rests on the assumption that the 
majority of producers is operating below the point on 
the production curve where marginal returns equal 
marginal costs. Thus within certain limits, measures to 
increase production per cow should result in higher 
profit margins at the farm level. Table 1 shows yields per 
cow in nine provinces for 1974 to 1976. 


Yields vary widely from the average in each province, 
and recent Dairy Herd Improvement Association 
(D.H.I.A.) herd records for British Columbia, Ontario, 
and Quebec show spreads of about 2,200 litres on either 
side of their means (Figure 1). D.H.I.A. records, 
however, represent a biased sample of dairy farmers, 
since sample average yields are 25, 40, and 55 percent 
above respective provincial averages in British Columbia, 
Ontario, and Quebec. Moreover, the use of herd average 
yields has masked a portion of the variation which might 
be ascribed to differences between individual cows. 


Two other indicators of productivity — calving interval 
and seasonality of production — are closely related to 
annual milk yield. The further the interval between 
successive calvings is allowed to slip beyond a twelve- 
month cycle, the lower will be annual production. 
Figure 2, for example, illustrates that most D.H.LA. 
herds in Ontario average over 13 months between 
calvings. D.H.I.A. recorded herds are likely to be better 
managed than the average, hence the Ontario interval 
might be longer than Figure 2 suggests. 


Most industrial milk production in Canada follows the 
grazing season, so that the ratio of summer to winter 


industrial milk is approximately 70:30, a ratio which 
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ONTARIO D.H.1I.A. HERDS, 1976, 
DISTRIBUTION OF CALVING 
INTERVALS 


dda 


14 


Months Between Calving 


Figure 2 


compares favorably with 80:20 in New Zealand, but 
unfavorably with 52:48 in the United States. Increasing 
production by extending the production season would 
thus have an important side-effect of smoothing milk 
deliveries to plants. 


TABLE 1. AVERAGE MILK PRODUCTION PER 
cow? 


Area 1974 1975° 1976 
litres 

Newfoundland — - = 
Prince Edward Island 3,533 3,225 3,441 
Nova Scotia 3,452 3,669 3,963 
New Brunswick 3,139 3,278 3,385 
Quebec 2,950 2,719 2,947 
Ontario 3,897 4,144 4,242 
Manitoba 3,169 3,285 3,397 
Saskatchewan 3,209 2,900 3,229 
Alberta 3,679 3,477 3,804 
British Columbia 5,012 4,976 5,070 

Canada 3,438 3,484 3,528 
2 A cow as defined here is a cow milked during the year. 
Series revised in 1975. 
Source: Statistics Canada, Dairy Review. 
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POTENTIAL FOR 
TIVITY 


IMPROVED PRODUC- 


Yield projections for 1983 at the current rate of yield 
advance suggest a national average yield of 3,740 litres, 
about 8 percent above the 1975 level. In comparison, 
milk producers in the northern U.S. states bordering 
Canada are already achieving a uniform 4,560 litres, with 
the exceptions of North Dakota at 3,450 litres and 
Washington at 5,610. 


D.H.IL.A. records show that yields considerably above 
present provincial averages can be achieved by improved 
husbandry techniques. If all herds were to reach current 
D.H.LA. averages by 1983, a national average of 4,850 
litres per cow would be attainable. There is some recent 
evidence from Canfarm that dairy farmers are the fastest 
growing group of clients for management aids, and 
achievement of D.H.I.A. norms within five years appears 
a realistic goal, though further potential will remain for 
increased productivity. 


NEW TECHNOLOGY IN DAIRYING 


Attainment of a 4,850-litre average yield by 1983 
implies an acceleration of current yield improvements 
from | percent a year to 5 percent. Much of this increase 
can be achieved by improved management and 
husbandry techniques, and need not involve acquisition 
of new buildings or equipment — though there will still 
remain scope for increased labor productivity by greater 
attention to the design of milking and feeding routines. 


There are three technology-based programs which could 
be coordinated with the D.H.I.A., Record of Production 
(R.O.P.), and others to form a coherent dairy devel- 
Opment program. The first, Canfarm’s dairy nutrition 
package, can reduce feeding costs $100 per cow each 
year at constant output and can be used to explore ways 
of increasing output. The second, a program of artificial 
insemination, can increase yields per cow and reduce the 
calving interval when used with improved feeding 
systems. The third, mastitis control, can increase milk 
yields 5 to 10 percent. 


Canfarm’s dairy feed formulation service calculates low 
cost, nutritionally balanced rations based on grain and 
mineral mixes to balance the farmer’s own home grown 
feeds. Some feed mills are also using the service to 
formulate commercial dairy rations. Separate rations are 
calculated for dry cows and for milking cows at eight 
different levels of daily milk production, and the 
calculations account for the cow’s size and her butterfat 
production as well as her milk production. Experience 
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with the service has led to the following general 
recommendations: 


— reduced feed intake by dry cows, 

— reduced feed for low producers and cows near the 
end of lactation, 

— increased feed for high producers and cows in 
early lactation, 

— a higher proportion of forage for low yielders, 
and 

— a higher proportion of concentrates for high 
yielders. 


The cost saving of balanced rations is likely to be 3 or 4 
percent. The major benefit, however, comes in increased 
feeding of high producers in the first six weeks of 
lactation until the peak yield is reached. A high peak 
yield means that yield will remain higher than normal 
for the rest of the lactation, even if the feeding rate is 
reduced after the peak. Extension agents are reporting 
typical yield increases of 600 litres a cow per year with no 
extra feed required for the herd as a whole. Correct 
ration formulation can also reduce the calving interval 
for cows inseminated both naturally and artificially. 


A widespread problem with artificial insemination is the 
cow’s failure to conceive at first service, with many cows 
taking three services before conceiving. Cows are 
normally dried off around the 305th day of lactation, 
and infertility costs $1.50 in lower milk production for 
every day that the lactation is extended beyond this 
time. Correct feeding can increase fertility levels so that 
fewer services are required to get a cow in calf. 
Canfarm’s experience has been that mineral balance is 
particularly important in certain areas, and some Ontario 
farmers who use the service are reporting 80 percent 
success on the first service instead of 40 percent. If the 
herd should show improvement by one heat cycle of 21 
days, then the net saving would amount to $31.50 a cow 
per year, with an increased milk yield of 200 litres per 
cow. Improved fertility should also reduce present 
culling rates of approximately 26 percent to 19 percent, 
with an annual saving averaging $26 per cow. 


Artificial insemination (A.I.) can increase genetic yield 
potential by up to 300 litres of milk per cow, though an 
increased feed intake would be necessary to achieve this 
potential. About 80 percent of D.H.I.A. herds use A.I. 
and are now showing diminishing returns at approx- 
imately 50 litres per cow (2). However, about half of the 
national herd does not receive A.I., and a 100-litre 
average improvement by 1983 would be a realistic 
target. 


Mastitis remains the major disease of economic concern. 
Half of the dairy herd is estimated to have sub-clinical 
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mastitis, and this results in a 5- to 10-percent drop in 
milk yield. The disease is more of a problem in 
high-yielding cows and situations in which the cowman is 
pressed for time, but new developments in detection and 
control show promise of eventually eliminating mastitis 
if they are applied throughout the industry. A yield 
increase of 100 litres per cow by 1983 is quite possible. 


Hence improved ration balancing and mastitis control 
can produce a yield increase of 700 litres per cow with 
no increase in the total feed required. A reduction in the 
calving interval contributes 200 litres to the annual milk 
yield and breed improvement contributes another 100, 
but both require timely and more intensive feeding. 
Further intensive feeding (mainly of grain) would be 
required to increase the national average yield a final 
366 litres to reach a 1983 average of 4,850 per cow. 
Thus intensification, as distinct from technological 
advance, would require an increased annual feed intake 
of 280 kilograms of concentrate per cow. This overall 
milk increase of 1,366 kilograms per cow implies an 
increased efficiency of feed use so that, at a 4,850-litre 
yield level, one kilogram of feed will provide 2.9 litres of 
milk instead of 2.4. 


One major consequence of the three programs would be 
to force a reconsideration of the farm cropping program. 
Increased production per cow will imply relatively less 
dependence on five or six months of summer pasture as 
more milk is produced in winter. A recent Quebec study 
has confirmed that extending the lactation period on 
either side of the pasture season can increase returns per 
cow by $100 after allowing for increased feed costs. 
Milk deliveries will thus spread into the winter period, 
necessitating more effective forage conservation 
methods. 


BENEFITS AND COSTS AT FARM LEVEL 


To increase their productivity, farmers would be faced 
with four main choices: to increase production by 
enlarging the herd, to maintain current production from 
a reduced herd, to increase production from the present 
herd, or to move out of dairying. The latter two are 
examined here. 


Increasing production by 1,366 litres to 4,850 litres per 
cow from the present herd would require an extra 280 
kilograms of concentrate per cow, adherence to an 
improved feeding system, improved mastitis control, and 
A.I. Labor requirements could increase from 80 hours 
per cow to approximately 94 hours to cope with the 
greater milk output, and closer supervision of each cow. 
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A farmer with 35 cows currently shipping 3,500 litres 
per cow would need to find 490 more man-hours per 
year and 47,800 litres of quota besides the 122,500 
litres he owns. Other costs would include the price of 
the A.I. services, any fee for feed formulation, and the 
milk storage he would need to ship an extra 155 litres a 
day from his herd. Most of the benefit would of course 
come from increased milk sales, though a net saving 
would also accrue if the culling rate were to be reduced. 
A partial budget of the change at the individual cow and 
herd level is in Table 2. 


Much of the revenue increase of $7,470 for a 35-cow 
herd would be bid away if individual farmers had to 
compete with others in purchasing the necessary extra 
quota. In a perfectly free market, the price a farmer 
would be willing to pay would exactly nullify the gains 
he expected to make. Quota price for the situation 
above could approach 55 cents a litre, compared with 
recent prices in some provinces of 3 to 30 cents a 
kilogram. At 55 cents a litre, the extra quota would cost 
$26,000 and represent the major adjustment cost facing 
a farmer. In practice, however, quota prices are in- 
fluenced by risk discounting which might reduce the 
theoretical market price, and several provinces operate 
to regulate free trade in quota. 


The partial budget in Table 2 assumes that the labor 
requirement must increase to handle the extra milk. 


TABLE 2. PARTIAL BUDGET FOR A 35-COW HERD 
INCREASING YIELD FROM 3,484 TO 4,850 LITRES 
PER COW (1977 CONSTANT PRICES) 


Income and Costs Per Cow Per Herd (x35) 


$ 
New Income 
1,366 1 extra milk, $22.25/hl 304 10,630 
Costs Saved 
.07 replacement cows at $700 49 1,715 
353 12,345 
Income Foregone 
.07 cull cows at $325 23 805 
New Costs 
280 kg 16% dairy ration at $.13/kg 37 1,270 
14 hours labor at $4 56 1,960 
Aa 10 350 
Feed formulation — _ 
Extra milk storage 14 490 
140 4,875 
Net Revenue from Change DAS 7,470 


(if extra quota were free) 


Present milk production levels on a 35-cow farm growing 
its own feeds demand a 70-hour week without any 
allowance for management and planning functions, and 
increased milk output could increase this to a 77-hour 
week. In these conditions more intensive use of capital 
(involving $20,000 or more per farm) is the common 
method of reducing the labor requirement per cow. 


Those farmers who are unable to increase dairy produc- 
tivity will eventually face higher real unit costs. Lower 
net returns than those of their more efficient neighbors 
and a higher quota price might encourage some pro- 
ducers to leave the dairy industry, thereby releasing 
quota for farmers who wish to expand. The retirement 
rate from dairying will depend on alternative oppor- 
tunities and adjustment factors prevailing on a particular 
farm, but the sale of cull cows and their accompanying 
quota should provide a useful financial base from which 
to launch a new enterprise. For example, a farmer selling 
25 cows and quota at 1977 prices would expect to 
realize over $35,000. 


NATIONAL AND REGIONAL RESOURCE IM- 
PACT 


As a first approximation of the national and regional 
impacts of an increase in milk yield, some gross 
estimates of resource changes can be made under the 
restrictive assumption that input prices will not change. 


At the national level, an increase of 1,366 litres in 
average milk production per cow to 4,850 by 1983, with 
a projected demand for 64.7 million hectolitres, would 
require a national herd of 1.35 million cows (about 
three quarters of a million smaller than the 1975 herd) 
and 1.85 million replacements. The dairy herd’s size has 
been decreasing since 1950 at a rate of 40,000 cows a 
year, but a 1983 herd of 1.35 million would require the 
exit rate to be more than doubled by a combination of 
lower replacement rate and an initially higher culling 
rate. 


At current feeding rate, the feed grain requirement for 
milking cows would drop from its 1975 level of 1.7 
million tonnes to 1.1 million. More intensive use of 
concentrates to achieve a 4,850 litre yield, however, will 
require an additional 0.3 million tonnes of feed grain for 
a total of 1.4 million tonnes. Feed grain requirements 
for replacement cows are assumed to remain at an 
average of 240 kilograms a head, and aggregate require- 
ments for the smaller national replacement herd would 
drop from U.7 million tonnes to 0.45 million. Thus 


national grain requirement for cows and replacements 
would fall from 2.4 to 1.85 million tonnes. In summary, 
the feed grain area required for dairy cows would drop 
from 0.85 million to 0.65 million hectares. Forage area 
would be reduced from 2.5 to 1.6 million hectares, and 
pasture needs would drop from 1.7 to 1 million hectares. 


Labor use in dairying would also decline from the 
present 68,000 man-years used directly in milking, 
feeding, and manure disposal to 51,000. If, however, 
capital substitution were to maintain labor use at its 
current level of 80 hours a cow despite increased yields, 
then the labor force devoted exclusively to dairying 
would shrink to 43,000 man-years, less than two thirds 
of current requirements. 


Average investment in buildings and equipment was 
$950 a cow in 1975, or $33,000 for a 35-cow herd. 
Modernized buildings necessary to increase labor produc- 
tivity could cost over $20,000 for a farm of 35 cows, 
and a national modernization program could cost $500 
million spread over several years. Adoption of modern 
buildings, such as herringbone parlors for larger herds, 
would cause an upsurge in the dairy buildings industry, 
and would also facilitate the more precise feeding of 
cows necessary to obtain higher yields. 


More detailed statistics on regional feeding systems for 
dairy cattle are needed before a thorough breakdown of 
the regional impacts of increased dairy productivity can 
be calculated. Table 3, however, sets out some gross 
estimates of provincial impacts. The simplifying 
assumption has been made that dairy cows in every 
province can use 280 kilograms of concentrate to 
achieve a 1,366-litre increase in milk yield over their 
1975 production levels, regardless of the actual level 
achieved in 1975. The resultant “target” yields for each 
province are summarized in Table 3, accord well with 
D.H.I.A. average yields in Figure 1, and carry an element 
of diminishing marginal productivity in that cows 
yielding 2,700 litres would experience a 50-percent 
increase in yield, while cows yielding 5,000 litres would 
increase output only 27 percent. Again, for simplicity, 
an assumption is made that dairy cows in every province 
have a feed intake of forage and pasture to provide for 
maintenance plus 1,000 litres of milk per lactation, 
while the remainder is provided from dairy concentrate. 
The labor requirement for dairying (excluding the 
growing of associated crops) has been calculated under 
the assumption that capital will not be substituted for 
labor. A final assumption is that all provinces retain 
their present share of market quota, so that national 
distribution of quota is not affected. 
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TABLE 3. PROVINCIAL RESOURCE IMPACT OF A COUNTRY-WIDE MILK YIELD INCREASE OF 1,366 1 


PER COW OVER 1975 YIELDS 


Milk Yield 

per Cow No. of Cows 
Area 19759 1983 19755 1983 

— litres — — ‘000 — 
Newfoundland — _ _ - 
Prince Edward Island 3,225 4,591 27 17 
Nova Scotia 3,669 5,035 40 26 
New Brunswick 3,278 4,644 32 20 
Quebec 2,719 4,085 950 556 
Ontario 4,144 5,510 640 440 
Manitoba 3,285 4,651 102 64 
Saskatchewan 2,900 4,266 85 51 
Alberta S477 4,843 170 108 
British Columbia 4,976 6,342 90 63 
Canada 3,484 4,850 2,136 1,345 


4From Dairy Review, Statistics Canada, Catalogue No. 23-001. 


Feed Grain per Feed Grain Labor in 
Cow in Milk per Province Dairying 
1975 1983 1975 1983 1975 1983 
—kg— — ‘000 tonnes — — man-years — 
Ue 928 29 22 860 645 
853 1,069 49 37 1,275 960 
700 916 34 26 1,020 765 
552 768 874 635 30,250 22,690 
1,003 1,219 888 709 20,375 15,280 
730 946 112 854 3,250 2,440 
610 826 83 60 2,700 2,025 
792 1,008 198 148 5 400 4,050 
1,266 1,482 150 120 2,830 2,120 
794 1,010 2,417 1,842 68 ,000 51,000 


DErom Report on Livestock Surveys, Statistics Canada, Catalogue No. 23-004. 


All columns in Table 3, except milk yields and cow 
population in 1975 contain values imputed from the 
assumptions made above. The total feed grain require- 
ment would decrease a quarter from 1975 to 1983, 
though a 2.4-million tonne total requirement accounts 
for no more than 7 percent of Canadian feed grain 
production. The assumption of a fixed amount of 1,000 
litres of milk production from forage, however, is a 
strong one, and might not hold in a province such as 
British Columbia, where high quality, high yielding 
forage may support maintenance and up to 1,700 litres 
of milk production. This would reduce British 
Columbia’s 1975 dairy feed grain requirements from 
an assumed 150,000 to 122,000 tonnes. 


Provincial feed grain requirements need not necessarily 
be grown in the home province, and if a province wished 
to grow all its requirement for dairy production, the 
dairy feed grain area would account for only a minor 
percentage of feed grain production. One exception is 
Quebec, where dairy feed grain requirement accounts for 
approximately 80 percent of current feed grain produc- 
tion. 


While the national feed grain requirement is expected to 
remain fairly stable, the decreased herd size will lead to 
proportionate reductions in pasture and forage require- 
ments. The assumed areas are listed in Table 4 and 


TABLE 4. PROVINCIAL FORAGE AND PASTURE IMPACT OF A HERD REDUCTION FROM 5.0 TO 3.2 


MILLION COWS AND REPLACEMENTS (1975 TO 1983) 


Dairy Pasture Dairy Forage 


Forage 
Area Yield Index 1975 1983 1975 1983 
(Canada 1973-76=100) (000 ha) (000 ha) 
Newfoundland — — _ — _ 
Prince Edward Island 95 24 14 34 22 
Nova Scotia 100 34 20 50 ae 
New Brunswick : 96 27 16 39 25 
Quebec 98 800 470 1,200 750 
Ontario 124 430 250 630 400 
Manitoba 96 87 51 130 82 
Saskatchewan 81 88 52 130 84 
Alberta 89 160 93 230 150 
British Columbia 132 56 33 85 53 
Canada 100 1,700 1,000 2,500 1,600 
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reflect a uniform decrease of 27 percent (rounded to 
two significant figures) from 1975 to 1983. 


Provincial crop areas in Table 4 were calculated by 
multiplying the number of cows by area per cow. The 
area per cow was taken as the national average of 0.4 
hectares of pasture and 0.8 hectares of forage, weighted 
by a forage yield index for each province. The index 
used here is the 1973-76 average of provincial tame hay 
yields, expressed as a percentage of the Canadian 
1973-76 yield. No increase in forage productivity (from 
1975 to 1983) has been taken into account. 


One further impact of a reduction in the national dairy 
herd will be a reduction in beef supplied as a by-product 
of dairying. About one-quarter of the beef consumed in 
Canada comes from the dairy herd, and this would fall 
to 15 percent if beef consumption were assumed to 
remain roughly constant at 1975 levels. 


SUMMARY 


This article has reviewed some_ technology-based 
programs which would cause substantial adjustments in 
the dairy industry across Canada. As an illustration of 
the possible extent of technological change, the impacts 
of these adjustments were expressed as the amounts of 
land and manpower which would become available for 
alternative production over and above 1975 levels. The 
figures calculated serve as illustrations, and do not 
represent the results of a detailed resource planning 
exercise. 


Some technological barriers to increasing productivity 
have been identified, but the article did not deal with 


the large problems of farm adjustment which would be 
caused by a reduction in the national herd. 
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ECONOMIC ANALYSIS OF CROP ROTATIONS 
IN WESTERN CANADA 


L.M. Johnson* 


INTRODUCTION 


The technology of cereal grain and oilseed production in 
Western Canada is undergoing a rapid change. Farm 
operators are increasing their use of cash cost inputs 
such as fertilizers, herbicides, insecticides, and insurance. 
They are also making changes in their tillage practices, as 
well as in the size and type of equipment used when 
their farms become larger and technical improvements 
become available. 


These modifications promote efficiency, but rising pro- 
duction expenditures point to the need for farm 
operators to get the greatest use of all inputs to 
maximize their returns. This paper outlines component 
expenditures, yields, and prices and compares income 
from several rotations of small grain and oilseed crops on 
“typical” Western Canadian farms. Comparisons of 
income and expenses per acre is then made between 
areas and types of farm. 


Emphasis is on the relative rather than absolute returns 
to land, labor, and management among the different 
regions and types of farm. The information given 


*L.M. Johnson is an economist with the Policy, Planning and 
Economics Branch, Prairie Regional Office, Agriculture Canada, 
Regina, Saskatchewan. 
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Three-year rotations that included only cereal grains 
were more profitable than two-year rotations in selected 
areas of the Prairie Provinces. 


Rotations that included an oilseed crop yielded much 
higher net returns than those with cereal grains alone. 


The relative rather than the absolute prices of the 
various cereal grains and oilseeds should be considered in 
planning crop rotations. 


represents typical farming practices for the principal 
grain and oilseed crops produced in each area. 


The information presented in these budgets should 
provide a useful comparison for farmers looking at their 
own expenses and income. The data might also assist 
policy-makers involved in such programs as crop insur- 
ance, land banks, farm credit, and agri-business. For 
example, crop insurance people want to know crop 
expenditures when establishing minimum insurance 
coverage and premiums to make the program effective; 
land banks and people involved in farm land expro- 
priation procedures want to know cost and income 
figures to assist them in establishing fair appraisal values 
on land purchases and in determining rental charges; 
lenders might benefit from the information in their 
credit appraisal function to farmers; and agri-business 
might use the data in determining credit terms on input 
sales and purchase of outputs. 


DESCRIPTION OF AREAS 


In six producing areas of Western Canada budgets were 
developed for crops planted on both summerfallow and 
stubble. These areas were chosen in the belief that costs 
and returns varied among areas because of differences in 
soil, productivity, and weather.’ 


‘Soil Capability for Agriculture, Fisheries and Environment 
Canada, Ottawa, Ontario; various folders and maps. 


The Peace River area lies in northwestern Alberta and 
northeastern British Columbia in the Grey Wooded Soil 
Zone. This area consists of highlands, incised river 
courses, gently rolling areas, and flatlands. Elevation and 
the short frost-free period limit crop production in many 
parts of this area. Annual precipitation ranges from 33 
to 56 centimeters; about two-thirds fall in the growing 
season. 


The Melfort-Vegreville area is in northeast-central 
Alberta and north-central Saskatchewan in the Black 
Soil Zone. It consists of gently sloping, roughly undu- 
lating, and strongly rolling terrain. Topography and 
climate are limiting factors in crop production. Annual 
precipitation is from 36 to 46 centimeters, about 
two-thirds coming in a growing season of about 160 
days. Frost is an occasional crop hazard. 


The Wilkie-Unity area lies in west-central Saskatchewan 
in the Dark Brown Soil.Zone. It is characterized by 
level-to-undulating and rolling topography. There are no 
significant limitations to crop production. Annual 
precipitation is from 30 to 36 centimeters, with 20 to 25 
centimeters coming in a growing season of more than 
160 days. 


The Swift Current area is located in the Brown Soil Zone 
of southwestern Saskatchewan. Topography is undu- 
lating with some gently-to-moderately rolling phases. 
The light-textured soils in this area are often susceptible 
to drought because of their low water-holding capacity. 
Annual precipitation is 30 to 36 centimeters, with about 
two-thirds falling in a growing season of over 170 days. 


The Estevan-Melita area is in the Dark Brown Soil Zone 
of southeastern Saskatchewan and the Black Soil Zone 
of southwestern Manitoba. The terrain is gently undu- 
lating to nearly level. Annual precipitation is approx- 
imately 43 centimeters, with three-quarters falling 
during a growing season of more than 160 days. 


The Red River Valley lies in the Black Soil Zone of 
southeast-central Manitoba. The topography is nearly 
flat. Impeded internal drainage puts some limitation on 
crop production in parts of this area. Annual precipi- 
tation ranges from 48 to 56 centimeters, approximately 
three-quarters falling as rain during a growing season of 
over 170 days. 


OBJECTIVES AND PROCEDURES 


The main objective of this paper was to develop crop 
expense and income data for each of the above 
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producing areas. Information is presented for the 
principal crops grown in each area. They include wheat, 
oats, barley, flaxseed, and rapeseed. 


Farm budgeting was used to organize the information, 
making it possible to explicitly state the relationship of 
production, price, and expense data to farm income. A 
budget differs from farm records since the latter present 
actual historical summaries for an individual farm while 
the former is a hypothetical example which can be used 
to estimate the impact of expenses, yields, and prices on 
income. 


Data were collected from sources that included pro- 
ducers, the major machinery dealers, fertilizer and 
chemical distributors, seed houses, and federal and 
provincial government agencies. Tillage practices and 
machinery complements were obtained from previous 
unpublished studies for which farmers had cooperated, 
as well as from agricultural-extension and other people 
knowledgeable of the area. Cost components are those 
for producing grain and oilseed crops in 1977. 


FARM SIZE 


It is known that size of operation can affect average 
production costs in agriculture. In particular, fixed 
machinery costs decrease as farm size increases.” All the 
cost calculations should be applicable to average-sized 
farms in each area. For the budget farms the total 
acreages are as follows: Peace River — 720, Melfort- 
Vegreville — 720, Unity-Wilkie — 1,040, Swift Current 
— 1,280, Estevan-Melita — 800, and Red River Valley — 
480. These sizes approximate average acreages of farms 
reported by the 1976 Census of Agriculture. Farms 
much larger or smaller would likely have somewhat 
lower or higher per unit expenses than those shown in 
this paper. Farms of the same size could also show 
variability in per unit expenses. 


Type and Size of Machinery 


The machinery complement developed reflects a blend 
of the typical tillage practices of each area.? Types and 
sizes of machine used in these budgets are listed in Table 
1 and are assumed to be capable of performing the 
tillage, planting, and harvesting operations for the farm 
sizes mentioned above. 


20M. Johnson, “Economic Analysis of Grain and Oilseed 
Production in Western Canada,” Canadian Farm Economics, 10 
(August 1975) 4. 


3 Information on tillage practices and machine time in the field 
not reported in this paper can be obtained from the author. 
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TABLE 1. MACHINERY COMPLEMENT AND SIZE BY AREA, WESTERN CANADA, 1977 


Unit of Peace Melfort- Unity- Swift Estevan- Red 
Kind of Machine Measure River Vegreville Wilkie Current Melita River 
Tractor (diesel) hp 120 95 120 120 95 95 
Tractor (gas) hp 70 70 90 90 70 70 
Cultivator ft 18 20 24 28 20 16 
Drag Harrow ft 42 42 48 54 48 42 
Harrow Attachment? ft - 20 24 — 20 = 
Rodweeder To — 24 28 32 28 _ 
Discer® ft _ 16 21 24 18 16 
Discer ft 18 _ _ _ = 
Drill ft 16 14 16 20 16 14 
Sprayer ft 43 43 54 60 51 51 
Swather? ft 14 14 18- 2] 18 16 
Combine® in 44 38 44 48 44 38 
Truck ton 2 2 3 } 2 2 


Harrow attachment for cultivator. 

©Discer with seeder and fertilizer attachment. 

© Drill with fertilizer attachment. 
ASelf-propelled swather. 

©Self-propelled combine, cylinder size in inches. 


Sources: Unpublished data, Policy, Planning and Economics Branch, Agriculture Canada, Regina. 
Proctor, J., ‘“A Consensus of Costs and Returns, Peace River Region,’’ Marketing Division, Production Economics Branch, 


Alberta Agriculture. 
Economics Branch, Manitoba Agriculture. 


Machinery Data 


The machinery input information was gathered from 
various sources.* Implement dealers provided machinery 
price data from which depreciation and investment 
changes were calculated. The straight line method of 
depreciation was used and calculated on the assumption 
of ownership of a complete line of new 1977 equipment. 
Depreciation rates varied, depending on the lifetime 
expectancy of each machine. Machinery investment 
interest was charged at the rate of 9 percent a year on 
half the replacement cost plus salvage value and closely 
reflected the opportunity cost of capital investment in 
machinery. 


Seed 


Seeding rates were based on the rates common to each 
area.’ For wheat, oats, and barley, homegrown seed is 


4 Unpublished data, Policy, Planning and Economics Branch, 
Agriculture Canada, Regina. Proctor, J., A Consensus of Costs 
and Returns, Peace River Region, Marketing Division, Produc- 
tion Economics Branch, Alberta Agriculture; Economics 
Branch, Manitoba Agriculture. 


° Seeding and fertilization rates, chemical weed and insect 
control application rates not shown are available from the 
author. Some farmers will not use all these inputs on all crops, 
hence their expense could be a little lower. 
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used and valued at Canadian Wheat Board (CWB) initial 
prices plus final payments. Commercially-purchased seed 
is used for flax and rapeseed. Seed cleaning costs were 
calculated for wheat, oats, and barley but cleaning 
expenses for rapeseed and flax are part of the purchased 
seed costs. 


Fertilizers 


Commercial fertilizers are applied to all crops in each 
area.” The application rates are consistent with those 
currently recommended by provincial fertilizer advisory 
councils. Rates and formulations vary among crops 
grown as well as by area because of differences in soil 
productivity, temperature, and rainfall. 


Weeds and Insects 


Chemical weed and insect control is widely practiced in 
all areas.° The estamine form of 2,4-D is commonly used 
for annual broadleafed weeds in wheat and barley and 
avadex BW or carbyne for wild oats. Estamine MCPA is 
used for oats and flax. The rapeseed crop is sprayed with 
treflan (trifluralin) which controls annual weeds as well 
as wild oats. Flea beatles have been a problem in some 
areas; the chemical furadan (carbofuran) was used to 
control these pests where outbreaks had occurred. 


1] 


Rotations that included oilseed crops yielded much higher net returns than cereal grain rotations. 


Crop Insurance 


All crops on the budget farms were assumed to be 
insured with the respective provincial crop insurance 
agencies.© They offer protection for crop loss caused by 
all natural hazards beyond the farmers’ control. The 
insurance costs presented are averages for the area. They 
vary considerably among areas for crops grown and also 
for the same crop depending on whether it is grown on 
summerfallow or stubble. Cost variations are mainly due 
to yield differences and the extent of coverage available 
in each province. 


Western Grain Stabilization Plan 


Contributions to the Western Grain Stabilization Plan 
(WGSP) are included as a crop service expense.° This 


Both crop insurance premiums and payments to the WGSP 
might be considered an investment but they are an expense 
until payouts occur, at which time they become income. 
About three quarters of the farmers in the CWB area of Western 
Canada participated in these programs. 
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plan provides protection against anything generally 
affecting cash flow — such as price decreases, widespread 
inability to market grain, extensive crop failures, and 
cost increases which are not offset by higher grain prices. 
When the net cash flow in any year is less than the 
previous five-year average, a payment roughly equal to 
the difference is made from the stabilization fund. This 
voluntary program is funded by farmers who pay 2 
percent of their grain sale proceeds to the stabilization 
fund — up to a maximum of $500, and the federal 
government which contributes twice the amount paid by 
the producer. 


Labor and Land 


Estimated quantities of labor used in crop production 
are based on hours of machine use per acre and an 
additional 20 percent for the time spent servicing, 
adjusting, and repairing machines. The wage rate was 
assumed to be $5.00 an hour. Farmers or others might 
choose a different wage rate for their particular situation 
and also include additional charges for management. 
Because of variations, charges for labor and management 
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are excluded in calculating the crop rotation expend- 
itures. Also, because of the lack of current data on land 
values, interest on land investment is excluded in this 
analysis. 


Estimated labor charges are in Table 4. These should 
only be used for comparison purposes; they could be 


useful to those farmers or others who might wish to 
estimate their own labor requirements. The annual per 
acre labor charges for preparing summerfallow and 
producing crops were lowest at Swift Current. This low 
resulted from the use of larger machines and from fewer 
tillage operations to control weed growth which in turn 
reduced labor requirements. Generally, labor charges are 


TABLE 2. YIELDS AND PRICES IN 1977 AND THE 10-YEAR AVERAGE FOR SMALL GRAIN AND OILSEED 


CROPS BY AREA, WESTERN CANADA 


Yield in 19772 
Area and 1977 Price Price per 
Crop Fallow Stubble Per Tonne? Fallow Stubble Tonne 
—tonnes per acre— —dollars— —tonnes per acre— —dollars— 
Peace River 
Wheat .661 479 104.00 718 536 85.45 
Oats 984 .746 74.49 874 .672 57.20 
Barley 1.004 a7 25 88.22 871 .640 69.12 
Flaxseed .328 .264 274.64 .302 241 195.67 
Rapeseed 483 .363 260.98 .363 .249 165.35 
Melfort-Vegreville 
Wheat 892 .682 105.76 811 .558 S7i2i 
Oats .868 .666 76.25 901 .659 58.96 
Barley 1.084 857 89.98 988 .690 70.88 
Flaxseed 503 430 276.40 429 .307 197.43 
Rapeseed 618 433 262.74 .460 .304 167.11 
Unity-Wilkie 
Wheat 167 494 105.98 ./62 .509 87.43 
Oats 803 552 76.47 oo .625 59.18 
Barley 972 .661 90.20 .954 .658 71.10 
Flaxseed 435 .258 276.62 .396 .269 197.65 
Rapeseed 452 .260 262.96 .460 1322 167.33 
Swift Current 
Wheat .662 .347 105.98 561 .362 87.43 
Oats .740 BO Dil 76.47 .628 460 59.18 
Barley SE 515 90.20 .708 .488 71.10 
Flaxseed 404 .305 ZIG:62 bees 12 AS 197.65 
Estevan-Melita 
Wheat .916 1621 107.30 1675 482 88.75 
Oats 967 .625 77.79 837 .617 60.50 
Barley te 20 856 O52 893 .627 72.42 
Flaxseed .460 72 277.94 .330 .251 198.97 
Rapeseed 574 .413 264.28 422 .302 168.65 
Red River 
Wheat 997 841 107.96 781 .640 89.41 
Oats .936 810 78.45 873 742 61.16 
Barley 1.164 M035 92.18 .930 199 73.08 
Flaxseed 555 429 278.60 F525 .254 199.63 
Rapeseed 714 588 264.94 510 .395 169.31 
2From the Alberta, Saskatchewan, and Manitoba Departments of Agriculture. 
PErom the Canadian Wheat Board and the Winnipeg Commodity Exchange. Prices shown are minus marketing charges. 
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10-Year Average 


lower for fallow crops than for stubble crops and higher Yields and Prices 

for oilseeds than for cereal grains. This result was due to 

some extra tillage before seeding the stubble land and The yields per acre and farm prices for wheat, oats, 
the necessity of a more carefully prepared seedbed for barley, flaxseed, and rapeseed are in Table 2. As the 
the oilseed crops which in turn increased labor time. data incidate, 1977 prices for all grain and oilseed 


TABLE 3. VALUE OF PRODUCTION FOR SMALL GRAIN AND OILSEED CROPS BY AREA, WESTERN 
CANADA 


Value Per Acre? 


1977 Prices 10-Year Average Yields 


and Yields ; 
Area and a 1977 Prices 10-Year Prices 


Crop Fallow Stubble Fallow Stubble Fallow Stubble 


dollars per acre 


Peace River 
Wheat 68.74 49.82 74.67 58.03 61.35 45.80 
Oats 73.30 55.5 7/ 65.10 50.06 49.99 38.44 
Barley 88.57 63.96 76.84 56.46 60.20 44.24 
Flaxseed 90.08 72.50 82.94 66.19 59.09 47.16 
Rapeseed 126.05 94.74 94.74 64.98 60.02 41.17 


Melfort-Vegreville 


Wheat 94.34 WO AS 85.77 59.01 70.73 48.66 
Oats 66.18 50.78 68.70 50.25 53.12 38.85 
Barley 97.54 TAL 88.90 62.09 70.03 48.91 
Flaxseed 139.03 118.85 118.58 84.85 84.70 60.61 
Rapeseed 1O2 oi, TAseiy 120.86 79.87 76.87 50.80 
Unity-Wilkie 
Wheat 81.29 52.35 80.76 53.94 66.62 44.50 
Oats 61.40 42.21 67.22 47.79 52.02 36.99 
Barley 87.67 59.62 86.05 59.35 67.83 46.78 
Flaxseed 120.33 WAS 109.54 74.41 78.29 53.17 
Rapeseed 118.86 68.37 120.96 84.67 76.97 53.88 


Swift Current 


Wheat 70.16 36.78 59.45 38.36 49.05 31.65 
Oats 56.59 42.13 48.02 35.18 37.16 21422 
Barley 69.63 46.45 63.86 44.02 50.34 34.70 
Flaxseed 111.75 84.37 86.31 60.30 61.67 43.09 


Estevan-Melita 


Wheat 98 .29 66.63 72.43 5172 59.91 42.78 
Oats 75.22 48 .62 65.11 48.00 50.64 Sikas 
Barley 102.50 78.34 os 57.38 64.67 45.41 
Flaxseed 127.85 86.72 S172 69.76 65.66 49.94 
Rapeseed 151.70 109.15 111.53 79.81 Rabid 50.93 
Red River 
Wheat 107.64 90.79 84.32 69.09 69.83 57.22 
Oats 73.43 63.54 68.49 58.21 53.39 45.38 
Barley 107.30 95.41 85.73 73.65 67.96 58.39 
Flaxseed 154.62 119.52 90.54 70.76 64.88 50.71 
Rapeseed 189.17 155.78 T35rtZ 104.65 86.35 66.88 


Equals yield per acre times price per tonne from Table 2. 
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crops were higher than the previous 10-year average. The 
same is true for yields of most crops grown on either 
fallow or stubble. 


Value of Production 


Table 3 lists the values of production using 1977 prices 
and yields and the 10-year average yields with 1977 
prices and 10-year mean prices. 


In many instances barley produced on either summer- 
fallow or stubble had higher total returns per acre than 
wheat or oats. Although wheat prices were considerably 
higher than those for barley, higher barley yields more 
than offset its lower price. This was true in 1977 as well 
as in the previous 10-year period. Value of production 
for oilseeds in most cases was significantly higher than 
for cereal grains in both periods for all areas because of 
higher prices. Flaxseed prices were higher than those for 
rapeseed but the latter usually had better returns as a 
result of higher yields. 


Analysis 


Based on the preceding assumptions, crop service and 
machinery expenses for producing crops on both 
summerfallow and stubble as well as the outlay for 
preparing summerfallow were determined. 


Summerfallow Expenses 


Summerfallowing is a practice common on prairie farms 
where part of the land is left idle each year. Several 
tillage operations are performed on this land during the 
growing season to control weeds, and the practice 
conserves moisture for succeeding crops. Since no crop is 
produced during the fallow year the cost of this 
operation must be borne by the crops which follow. 


Machinery expenses for preparing summerfallow are 
given by area in Table 5. Expenditures for this operation 
range from $3.97 at Swift Current to $7.92 in the 
Unity-Wilkie area. The low at Swift Current resulted 
from the use of larger machines and from fewer tillage 
operations for weed control, and this concomitantly 
reduced wind erosion on the lighter soils prevalent in 
this area. 


In all areas machinery depreciation and interest on 
investment accounted for approximately 55 percent of 
the costs for the fallow operation; the remaining 45 
percent was for machine repairs, fuel, and lubricants. 
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TABLE 4. ANNUAL LABOR CHARGES BY CROP 
AND AREA, WESTERN CANADA, 1977 


Peace Melfort- Unity- Swift Estevan- Red 
Item River Vegreville Wilkie Current Melita River 
dollars per acre 
Summer- 
fallow 3.27 4.16 3.23 v2 3.65 3.20 
Crops on Fallow 
Wheat 6.13 5.88 4.77 3.50 4.66 5.60 
Oats 5.97 5.78 4.69 3.43 4.58 5.52 
Barley 6.13 5.88 4.77 3.50 4.66 5.60 
Flax 5.99 6.19 5.06 SYA! 4.85 6.41 
Rapeseed 5.99 6.35 5.24 _ 5.05 6.55 
Crops on Stubble 
Wheat 5.76 6.21 5.02 Soret, 5.17 7.05 
Oats 5.60 5.69 4.88 3.64 5.09 7.00 
Barley SEO 6.21 4.96 Seri, 5.17 705 
Flax 6.24 6.96 5.36 4.08 5.50 7.88 
Rapeseed 6.24 Thi 5.54 — 5.69 8.05 


Source: Calculated from machine time requirements per acre 
and farm operator wage rate of $5.00 per hour. 


Fallow and Stubble Wheat Expenses 


Table 6 shows that the combined crop service and 
machinery expenses for wheat on fallow ranged from 
$25.49 at Swift Current to $36.70 in the Peace River 
area. It also shows that the same stubble wheat costs 
ranged from $26.08 to $39.13 an acre. The higher costs 
in the Peace River country can be attributed to more 
crop service inputs and machine expenditures resulting 
from extra tillage operations and smaller machines. 
Stubble-cropped wheat costs are higher than fallow 
wheat costs mainly because of increased use of fertilizers 


TABLE 5. MACHINERY EXPENSES FOR PRE- 
PARING SUMMERFALLOW BY AREA, WESTERN 
CANADA, 1977 


Repairs, Fuel, Oil Depre- 
Area and Lubricants ciation Interest Total 
dollars per acre 
Peace River 3.02 2.06 1.76 6.84 
Melfort-Vegreville 3.28 2.24 1.93 7.45 
Unity-Wilkie 3.35 2.42 2415. 7.92 
Swift Current 1.68 2S 1.06 3.07 
Estevan-Melita 3.00 2.02 WT 6.79 
Red River 2.59 1.58 1.38 5.55 


Sources: Sources, Table 1; machinery and fuel companies. 
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TABLE 6. CROP SERVICES AND MACHINERY EXPENSES FOR WHEAT ON FALLOW AND STUBBLE BY 


AREA, WESTERN CANADA, 1977 


Peace Melfort- Unity- Swift Estevan- Red 
Item River Vegreville Wilkie Current Melita River 
dollars per acre 
Wheat on Fallow 
Crop Services 
Seed 5.98 5.10 5.10 3.92 5.01 6.03 
Weed Spray 4.01 2.48 2.48 2.48 2.48 2.79 
Fertilizer 6.57 4.84 4.84 4.65 4.65 6.00 
Seed Cleaning ats 16 .16 a2 mat IS: 18 
Federal-Provincial 
Crop Insurance 4.00 2.80 3.00 2.60 2.80 2.00 
Other Insurance - 50 56 Ae! At _ 
Western Grain 
Stabilization Plan 1.25 25 .85 94 (PASS 1.16 
Sub-total 21.99 T7113 16.99 15.41 17.46 18.16 
Machinery 
Repairs, Fuel, Oil 
and Lubricants 5.32 ANF /7) 4.58 3.50 3.99 4.08 
Depreciation 5.42 5.09 4.67 3.85 4.50 4.17 
Interest 3.97 3.61 3250 293 32 3.06 
Crop Services and 
Machinery, Total 36.70 30.60 29.50 25.49 29.16 29.47 
Wheat on Stubble 
Crop Services 
Seed 5.98 4.70 4.70 3.92 5.01 6.03 
Weed Spray 4.01 2.48 2.48 2.48 2.48 2.79 
Fertilizer 11.05 12.94 9.36 6.80 7.45 13.04 
Seed Cleaning .18 14 .14 US 5 .18 
Federal-Provincial 
Crop Insurance 2.80 2.00 210 1230 2.00 2.00 
Western Grain 
Stabilization Plan 1.25 1.25 85 .94 1.25 1.16 
Sub-total 25.27 23.51 19.63 15:57 18.34 25.20 
Machinery 
Repairs, Fuel, Oil 
and Lubricants 5.05 4.77 4.77 3.67 4.28 5.24 
Depreciation Bais 5.04 4.82 3.99 4.68 4.85 
Interest 3.70 3.67 3.49 2.85 Srsis! 3.66 
Crop Services and 
Machinery, Total 39.13 38.79 32.71 26.08 30.68 38.95 


Sources: Sources, Table 1; producers; machinery dealers; fertilizer, chemical and seed companies; and provincial crop insurance 


corporations. 


and additional machinery expenditures. It should be 
emphasized that the above costs exclude charges for 
labor, land investment, and management costs. 


Fallow and Stubble Oat Expenses 
Combined crop and machinery expenses for oats grown 


on both fallow and stubble are shown by area in Table 7. 
Expenditures for these items were lowest in the Swift 
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Current area at about $22 an acre for fallow oats and 
$24 for stubble oats. All of the other areas had higher 
costs, mainly because of higher seeding and fertilization 
rates and the increased outlay for machinery inputs. 


Fallow and Stubble Barley Expenses 


Combined expenses for fallow barley were approx- 
imately $25 an acre at Swift Current, $36 in the Peace 
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River area, and $28 to $29 in the other areas (Table 8). 
Outlay for stubble grown barley ranged from approx- 
imately $26 an acre in the Swift Current area to $38 at 
Peace River. 


Fallow and Stubble Flax Expenses 


Table 9 indicates that combined crop and machinery 
expenses were about $8 an acre more for stubble flax 


than fallow flax in the Melfort-Vegreville and Red River 
areas and about $4 higher in the other areas. The 
difference is due mostly to higher fertilizer costs and 
some increased outlay for machinery. 


Fallow and Stubble Rapeseed Expenses 


Combined expenses for rapeseed on fallow were approx- 
imately $37 to $38 an acre in the Unity-Wilkie and Red 


TABLE 7. CROP SERVICES AND MACHINERY EXPENSES FOR OATS ON FALLOW AND STUBBLE BY 


AREA, WESTERN CANADA, 1977 


Peace Melfort- 
Item River Vegreville 
Oats on Fallow 
Crop Services 
Seed 4.85 3.86 
Weed Spray .90 1.08 
Fertilizer 6.57 4.84 
Seed Cleaning OS 27 
Federal-Provincial 
Crop Insurance 3.30 2.50 
Western Grain 
Stabilization Plan 1:25 #25 
Sub-total 17.20 13.80 
Machinery 
Repairs, Fuel, Oil 
and Lubricants 5.58 5.09 
Depreciation 5.68 5.40 
Interest 4.16 3.83 
Crop Services and 
Machinery, Total 32.62 28.12 
Oats on Stubble 
Crop Services 
Seed 4.85 3.86 
Weed Spray .90 1.08 
Fertilizer 11.05 12.94 
Seed Cleaning OO 27 
Federal-Provincial 
Crop Insurance 2.40 1.50 
Western Grain 
Stabilization Plan 1.25 1.25 
Sub-total 20.78 20.90 
Machinery 
Repairs, Fuel, Oil 
and Lubricants 5.23 4.70 
Depreciation 5.29 5.03 
Interest 3.83 3.63 
Crop Services and 
Machinery, Total 35 als 34.26 


Sources: Sources, Table 6. 
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Unity- Swift Estevan- Red 
Wilkie Current Melita River 
dollars per acre 
3.67 2.90 3.41 5.07 
1.08 1.08 1.08 3.30 
2.88 SarZ Sure 6.00 
.26 .20 3 55) 
3.00 2.90 2.60 1.50 
85 94 1225 1.16 
11.74 114874 12.29 17.38 
4.73 3.63 4.35 4.33 
4.81 3.95 4.86 4.42 
3.45 2.81 3.48 3.25 
24.73 2251S 24.98 29.38 
3.28 2.90 3.41 4.88 
1.08 1.08 1.08 3.30 
8.21 6.80 7.45 11.92 
222 .20 23 .34 
1.80 1.375 2.00 1.50 
iS5 94 1.25 1.16 
15.44 13.67 15.42 23.10 
4.95 Saray, 4.54 5.50 
5.00 4.07 4.94 5.11 
3.64 2.90 3.58 30D 
29.03 24.41 28.48 37.56 
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River areas and a little over $34 in the other areas (Table 
10). Stubble rapeseed costs ranged from about $38 an 
acre at Wilkie-Unity to nearly $47 in the Red River 
Valley. Stubble rapeseed costs are higher than fallow for 
the reasons stated for the other crops. Very little, if any, 
rapeseed is grown at Swift Current; this crop is therefore 
excluded from this area. 


Buildings, Farm Overhead, and Land Taxes 


Annual building charges include repairs, depreciation, 
and interest on investment. As indicated in Table 11 
these costs ranged from $1.40 an acre at Swift Current 
to $1.64 in the Red River Valley. Farm overhead 
expenditures include those for small hardware, tools, 


TABLE 8. CROP SERVICES AND MACHINERY EXPENSES FOR BARLEY ON FALLOW AND STUBBLE BY 


AREA, WESTERN CANADA, 1977 


Peace Melfort- Unity- Swift Estevan- Red 
Item River Vegreville Wilkie Current Melita River 
dollars per acre 
Barley on Fallow 
Crop Services 
Seed 4.78 4.08 4.08 3.40 4.11 4.68 
Weed Spray 4.01 2.48 2.48 2.48 2.48 2.79 
Fertilizer 6.57 4.84 4.84 4.65 4.65 6.00 
Seed Cleaning 23 .20 .20 Sy .20 23 
Federal-Provincial 
Crop Insurance 3.80 2.70 3.00 2.70 3.50 2.50 
Western Grain 
Stabilization Plan 1.25 1225 85 94 1.25 1.16 
Sub-total 20.64 15.55 15.45 14.34 16.19 17.36 
Machinery 
Repairs, Fuel, Oil 
and Lubricants 5.51 4.99 4.73 3.62 4.29 4.23 
Depreciation 5.58 5,28 4.79 3.96 4.76 4.30 
Interest 4.09 3.76 3.44 2.82 3.41 3.16 
Crop Services and 
Machinery, Total 35.82 29.58 28.41 24.74 28.65 29.05 
Barley on Stubble 
Crop Services 
Seed 4.78 4.08 3.81 3.40 4.11 4.40 
Weed Spray 4.01 2.48 2.48 2.48 2.48 2.79 
Fertilizer 11.05 12.94 9.68 6.80 7.45 11.92 
Seed Cleaning 123 .20 .18 Si? .20 21 
Federal-Provincial 
Crop Insurance 2.70 1.90 2.10 1.80 2.50 2.50 
Western Grain 
Stabilization Plan 1.25 1225 85 .94 1.25 m16 
Sub-total 24.02 22.85 19.10 15.59 17.99 22.98 
Machinery 
Repairs, Fuel, Oil 
and Lubricants 5.18 4.94 4.89 SAT 4.52 5.39 
Depreciation 522 Salo 4.93 4.08 4.88 4.98 
Interest 3.79 3.78 3.60 2.91 3.54 3.76 
Crop Services and 
Machinery, Total 38.21 36.76 32:52 26.35 30.93 37.11 


Sources: Sources, Table 6. 
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and also the farm share of electricity, telephone, and 
family car. 


Land taxes ranged from $0.70 an acre in the Peace River 
area to $3.00 in the Red River Valley, the difference 
being mainly due to land assessment values and services 
provided within the area. 


Crop Rotation Expenditures and Values 


Data in Table 12 show crop rotation expenditures and 
the annual net values by area. Expenses and income for 
crop rotations in 1977 have been calculated from the 
preceding tables. Also listed are the average receipts and 
annual net values using 10-year (1968-1977) average 
yields with 1977 prices, as well as the average price 


TABLE 9. CROP SERVICES AND MACHINERY EXPENSES FOR FLAX ON FALLOW AND STUBBLE BY 


AREA, WESTERN CANADA, 1977 


Peace Melfort- Unity- Swift Estevan- Red 
Item River Vegreville Wilkie Current Melita River 
dollars per acre 
Flax on Fallow 
Crop Services 
Seed 9.45 9.45 9.45 8.10 8.10 10.80 
Weed Spray 1.08 4.01 2.84 2.84 2.84 3.93 
Fertilizer Sue 3:26 3.91 2.79 2.79 3.05 
Federal-Provincial 
Crop Insurance 2.70 2.30 2.60 2.40 3.60 2.60 
Other Insurance — .50 56 .70 ie 24 — 
Western Grain 
Stabilization Plan 1.25 1.25 85 94 1.25 1.16 
Sub-total 18.20 20x77 20.21 WATT 19.70 21.54 
Machinery 
Repairs, Fuel, Oil 
and Lubricants S14 4.69 4.80 3.81 3.99 4.66 
Depreciation B22 4.98 4.91 4.16 4.48 4.51 
Interest 3.83 3.56 3.54 2.93 3.19 3.28 
Crop Services and 
Machinery, Total 32.36 34.00 33.46 28.67 31.36 33.99 
Flax on Stubble 
Crop Services 
Seed 9.45 8.64 8.64 8.10 8.10 10.80 
Weed Spray 1.08 4.01 2.84 2.84 2.84 3.93 
Fertilizer 8.52 2 9.68 6.80 8.57 8.15 
Federal-Provincial 
Crop Insurance 210 1.40 1.60 2.00 2.20 2.60 
Western Grain 
Stabilization Plan 1.25 1.25 85 94 1.25 1.16 
Sub-total 22.40 27.47 23.61 20.68 22.96 26.64 
Machinery 
Repairs, Fuel, Oil 
and Lubricants 5.30 5.33 5.15 4.10 4.51 5.83 
Depreciation 5.27 5.40 5.12 4.40 4.86 523 
Interest 3.85 3.91 3.73 B14 3.52 3.93 
Crop Services and 
Machinery, Total 36.82 42.11 37.61 32.32 35.85 41.63 
Sources: Sources, Table 6. 
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during this period. Average annual net values for these 
years are the average receipts minus the 1977 rotation 
expenses. Relative annual net values of rotations can 
then be compared for these three situations. In each case 
the 1977 crop rotation expenditures are used with a 
different set of the following yields and prices: 


1. 1977 yields and prices, 
2. 10-year average yields and 1977 prices, and 
3. 10-year average yields with 10-year prices. 


These comparisons are only meant to show the relative 
extent or sensitivity in net rotation values with different 
yields and prices. 


The following method was used to calculate rotation 
expenses in 1977. For each area it was assumed that a 
farm operator had a two-year rotation of fallow-wheat. 
Taking Peace River as an example, Table 5 shows the 
expenditures for summerfallow at $6.84 an acre. Data in 
Table 6 indicate that the combined crop service and 


TABLE 10. CROP SERVICES AND MACHINERY EXPENSES FOR RAPESEED ON FALLOW AND STUBBLE 


BY AREA, WESTERN CANADA, 1977 


Peace Melfort- 
Item River Vegreville 
Rapeseed on Fallow 
Crop Services 
Seed 1.60 2.03 
Weed Spray 7.38 10.88 
Fertilizer 5.64 3.26 
Federal-Provincial 
Crop Insurance 4.00 2.80 
Other Insurance — .50 
Western Grain 
Stabilization Plan 1.25 1.25 
Sub-total 19.87 20.72 
Machinery 
Repairs, Fuel, Oil 
and Lubricants SS 4.92 
Depreciation Be 7 5.12 
Interest 3.86 3.66 
Crop Services and 
Machinery, Total 34.17 34.42 
Rapeseed on Stubble 
Crop Services 
Seed 1.60 1.74 
Weed Spray Tees! 10.88 
Fertilizer 11.40 PF 
Federal-Provincial 
Crop Insurance 3.00 10 
Western Grain 
Stabilization Plan 1.25 1.25 
Sub-total 24.63 27.74 
Machinery 
Repairs, Fuel, Oil 
and Lubricants 533 5.51 
Depreciation 5.29 5.52 
Interest 3.87 4.00 
Crop Services and 
Machinery, Total 39.12 42.77 


Sources: Sources, Table 6. 


Unity- Estevan- Red 

Wilkie Melita River 
dollars per acre 

1.74 1.74 2.03 
10.88 10.88 10.88 
6.63 29 7.50 
3.00 4.40 3.60 
56 Tae — 
85 te25 TG 
23.66 22.18 257 
502 4.21 4.90 
5.02 4.62 4.67 
S65 3.30 3.41 
SoS 34.31 38.15 
1.45 1.74 2.03 
10.88 10.88 10.88 
8.52 8.57 {WS 69/ 7 
1.80 2.60 3.60 
85 1525 1.16 
23.50 25.04 31.44 
5.36 4.69 6.06 
5:22 4.98 530 
3.82 3.60 4.04 
37.90 38.34 46.92 
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TABLE 11. ANNUAL BUILDING CHARGES, OVERHEAD AND LAND TAXES BY AREA, WESTERN 


CANADA, 1977 


Buildings 
Area Repairs Depreciation 
Peace River .50 53 
Melfort-Vegreville .50 a8) 
Unity-Wilkie 51 35) 
Swift Current ate] 55 
Estevan-Melita .50 55 
Red River .50 .60 


Sources: Sources, Table 1. 


machinery costs of producing the fallow wheat crop 
were $36.70 an acre. Since this is a two-year. rotation, 
two years of building charges, farm overhead, and land 
taxes amounted to $9.40 an acre (Table 11). The total 
expense, therefore, for this fallow-wheat rotation was 
$52.94 an acre or an average annual outlay of $26.47 an 
acre. 


Table 3 data for the Peace River area show that the 1977 
fallow wheat crop receipts were $68.74 or $34.37 an 
acre per year for this two-year rotation. The average 
annual net value was therefore $7.90 ($34.37 — $26.47) an 
acre. This is the return to land investment, labor, and 
management since these items have been excluded from 
the rotation expenditures. Using this procedure, the per 
acre returns for each crop rotation can be calculated and 
comparisons made both within and between areas. 


The lowest annual net rotation values resulted when 
using 10-year average yields and prices; the next best 
returns were obtained with 10-year average yields and 
1977 prices; and the highest values occurred with 1977 
prices and yields. This is true for most rotations in all 
areas, mainly because of higher prices in 1977 and 
slightly higher yields for most crops in many areas. For 
example, the 1977 per tonne price for wheat was 1.2 
times greater than the previous 10-year average. The 
price for oats was 1.3 times greater, barley 1.3, flaxseed 
1.4, and rapeseed 1.6. 


For cereal grains the 1977 relative annual net values of 
the various rotations, in most cases, approximated the 
values obtained when using 10-year yields with 1977 
prices. For instance, in the Unity-Wilkie area the 1977 
annual net values of a fallow-wheat rotation, a fallow- 
wheat-barley, and a fallow-wheat-oat rotation were 
$16.22, $17.95, and $13.31 an acre. With 10-year yields 
and 1977 prices the rotation values were $15.96, 
$17.68, and $14.99 an acre. In both cases the value of 
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Over- Land 
Interest head Taxes Total 
dollars per cultivated acre 
47 2.50 70 4.70 
47 3.60 2.00 7.10 
50 2.65 1.50 5.71 
50 2.80 1.60 5.80 
50 3.05 1.60 6.20 
54 3.00 3.00 7.64 


the fallow-wheat-barley rotation was higher than the 
others, followed by fallow-wheat and the fallow-wheat- 
oat combination. This relation was fairly consistent for 
these rotations in all areas. A similar pattern emerges 
with the oilseed crops, the highest returns being 
obtained from a two-year fallow-rapeseed rotation, 
followed by fallow-rapeseed-barley, and the fallow-flax- 
wheat rotation. 


Using 10-year average prices and yields, the above 
situation holds only in the Estevan-Melita and Red River 
areas. In the other areas for cereal grains a two-year 
fallow-wheat rotation yielded the best returns, replacing 
the three-year rotation of fallow-wheat-barley in the 
previous case. This was due to the relatively higher 
average wheat prices compared with barley for the 
10-year period. For this period wheat prices were 1.5 
times the price of barley, compared with 1.4 in 1977. 


Rotations that included oilseed crops yielded higher 
returns than cereal grain rotations. For example, for the 
Melfort-Vegreville area in 1977 the annual net value for 
a two-year fallow-rapeseed rotation was $53.14 an acre 
compared with $21.05 for fallow-wheat. A three-year 
rotation of fallow-rapeseed-barley had returns of $46.52 
an acre compared with $25.11 for fallow-wheat-barley. 


Hence it seems important to include oilseed crops in the 
rotation plans and consider the relative rather than the 
absolute prices of the various grains. 


When computing individual crop values in a rotation, 
adjustments to yield and price levels can be made from 
those used in this analysis. Different rotations might also 
be used to fit a particular farm situation and a new net 
value computed to compare the relative returns. 


Although oilseed rotations yield higher annual net 
values, oilseed crops, particularly rapeseed, should not 


oo 
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TABLE 12. CROP ROTATION EXPENDITURES AND VALUE OF CROP PRODUCTION BY AREA, WESTERN 
CANADA, IN 1977 AND 1968 TO 1977 


Rotation Receipts Annual Net Value? 
10-Year Yields 10-Year Yields 
Area and Rotation 1977 10-Year 1977 10-Year 
Crop Rotation? Expense 1977 Prices Prices 1977 Prices Prices 


dollars per acre 


Peace River 
Fallow — W 26.47 34.37 37.34 30.68 7.90 10.87 4.21 
Fallow — W-B 31.95 44.23 43.71 35.20 12.28 L726 3.25 
Fallow — W-O 30.92 41.40 41.58 33.26 10.48 10.66 2.34 
Fallow — F-W 30.81 46.63 46.99 34.96 15.82 16.18 4.15 
Fallow —R 25.07 63.02 47.37 30.01 37.95 22.30 4.94 
Fallow — R-B S15h0 63.34 50.37 34.75 32-23 19.26 3.64 


Melfort-Vegreville 


Fallow —W 26.12 47.17 42.88 35.36 21.05 16.76 9.24 
Fallow — W-B 32.04 57.15 49.29 39.88 25.11 17.25 7.84 
Fallow — W-O 31.20 48.37 45.34 36.53 EAT 14.14 5.33 
Fallow — F-W 33.85 70.39 59.20 44.45 36.54 25.35 10.60 
Fallow —R 28.04 81.18 60.43 38.44 53.14 32.39 10.40 
Fallow — R-B 33.31 79.83 60.98 41.93 46.52 27.67 8.62 
Unity-Wilkie 
Fallow — W 24.42 40.64 40.38 33.31 16.22 15.96 8.89 
Fallow — W-B 29.02 46.97 46.70 37.80 17.95 17.68 8.78 
Fallow — W-O 27.86 41.17 42.85 34.54 13.31 14.99 6.68 
Fallow — F-W 30.41 57.56 54.49 40.93 27.15 24.08 10.52 
Fallow — R 28.34 59.43 60.48 38.48 31.09 32.14 10.14 
Fallow — R-B 31.63 59.49 60.10 41.25 27.86 28.47 9.62 


Swift Current 


Fallow — W 20.53 35.08 29,72 24.52 14.55 ab) S:99 
Fallow — W-B 24.40 38.87 34.49 27.92 14.47 10.09 3752 
Fallow — W-O 23.76 37.43 31.54 25.42 13.67 7.78 1.66 
Fallow — F 2212 55.88 43.16 30.84 33.76 21.04 8.72 


Fallow — F-B 25.46 BVA T(e! 43.44 32.12 PT eh ils 17.98 6.66 


Estevan-Melita 


Fallow — W 24.18 49.14 36.22 29.96 24.96 12.04 5.78 
Fallow — W-B 28.83 58.88 43.27 35.11 30.05 14.44 6.28 
Fallow — W-O 27.68 48.97 40.14 32.41 21.29 12.46 4.73 
Fallow — F-W 29.14 64.49 47.81 36.15 35:35 18.67 7.01 
Fallow —R 26.75 75.85 55.76 35.58 49.10 29.01 8.83 
Fallow — R-B 30.21 76.68 56.30 38.86 46.47 26.09 8.65 
Red River 
Fallow — W 25.15 53.82 42.16 34.91 28.67 17.01 9.76 
Fallow — W-B 31.68 67.35 52.66 42.74 35.67 20.98 11.06 
Fallow — W-W-B-O 37.37 71.48 57.05 46.16 34.11 19.68 8.76 
Fallow — F-W 33.80 81.80 53:20 40.70 48.00 19.41 6.90 
Fallow —R 29.49 94.58 67.56 43.18 65.09 38.07 13.69 
Fallow — R-W-B-O 39.10 87.78 58.22 49.47 48.68 19.12 10.37 


“WwW = wheat, B = barley, O = oats, .F = flax, and R =,rapeseed. 
P Annual return to land, labor, and management. 


Sources: Calculated from Table 3 and Tables 5 to 11. 
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be included in a rotation more than once in perhaps four 
to five years because they are susceptible to many plant 
diseases and some insect pests. The data suggest that an 
oilseed crop in some combination with cereal grains 
would be the best rotation. 


Since land investment costs and charges for labor and 
management have been excluded from the rotation 
expenses, all of the net annual values presented for the 
various rotations represent a return to these items. 


SUMMARY 


Following are some of the salient findings of the 
economic analysis of the crop rotations. 


Although prices for wheat were considerably higher than 
those for barley in 1977, higher barley yields more than 
offset its lower price and produced better total returns. 
Value of production for oilseeds was higher than for 
cereal grains because of better prices. 


The lowest yearly net rotation values resulted when 
using 10-year average yields and prices with 1977 
expenses; the next best returns were obtained with 
10-year average yields and 1977 prices; and the highest 
annual net values occurred with 1977 prices and yields. 


For cereal grains the best annual net values came from a 
three-year fallow-wheat-barley rotation followed by 
fallow-wheat and fallow-wheat-oats. With oilseeds the 
highest values were obtained from a two-year rotation of 
fallow-rapeseed, followed by fallow-rapeseed-barley and 
fallow-flax-wheat. 


Rotations that included oilseed crops yielded much 
higher net returns than cereal grain rotations. For 
example, in 1977 for the Melfort-Vegreville area, the 
annual net value for a fallow-rapeseed rotation was 
$53.14 an acre compared with $21.05 for fallow-wheat. 
A three-year rotation of fallow-rapeseed-barley had 
returns of $46.52 an acre compared with $25.11 for 
fallow-wheat-barley. 


Rotation plans should consider an oilseed crop in some 
combination with cereal grains, and a study of the 
relative rather than the absolute prices of the various 
grains and oilseeds. High oilseed prices in relation to 
grains (as in 1977) favored oilseed rotations; the 
opposite would likely be true when grain prices are high. 


Yearly rotation values in 1977 ranged from $7.90 an 


acre for fallow-wheat in the Peace River area to $65.09 
for fallow-rapeseed in the Red River Valley. 
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Machinery expenses for preparing summerfallow ranged 
from $3.97 an acre at Swift Current to $7.92 in the 
Unity-Wilkie area. 


In 1977 the yearly net value of rotations in the Peace 
River area ranged from $7.90 an acre for a two-year 
rotation of fallow-wheat to $37.95 for fallow-rapeseed. 
This large difference was due mainly to lower-than- 
average wheat yields and higher-than-average rapeseed 
yields in 1977, as well as the relatively higher rapeseed 
prices. Using 10-year average yields and prices, the 
returns are comparable for these two rotations at $4.21 
and $4.94 an acre. 


With the Melfort-Vegreville area a two-year rotation of 
fallow-rapeseed was the most profitable in 1977, 
yielding an annual net value of $53.14 an acre. The next 
most profitable was a three-year rotation of fallow- 
rapeseed-barley at $46.52 an acre. The value for a two- 
year rotation of fallow-wheat was $21.05, less than half 
that for the fallow-rapeseed combination. About the 
same relationship occurred using 10-year average yields 
with 1977 prices, but returns were comparable with 10- 
year average prices and yields. 


At Unity-Wilkie a fallow-wheat-oat rotation in 1977 was 
the least profitable at $13.31 an acre compared with 
$31.09 for fallow-rapeseed. Although expenses were 
nearly the same for these two rotations at $28 an acre, 
the much higher annual value for the rapeseed crop more 
than doubled the returns. 


At Swift Current the highest annual value resulted from 
a fallow-flax combination at $33.76 an acre in 1977, 
followed by fallow-flax-barley at $27.86. All cereal grain 
rotations were much less profitable at about $14 an acre. 
The same was also true for the previous 10-year period. 


The 1977 yearly net value of rotations in the Estevan- 
Melita area ranged from $21.29 an acre for a fallow- 
wheat-oat rotation to $49.10 for fallow-rapeseed. As in 
the other areas, oilseeds grown alone or in combination 
with cereals produced better annual returns than those 
that included only cereal grains. 


For cereal grains a three-year rotation of fallow-wheat- 
barley was the most profitable in 1977 at $35.67 an acre 
in the Red River Valley. A five-year combination of 
fallow-wheat-wheat-barley-oats produced the next best 
returns at $34.11 an acre, followed by the fallow-wheat 
rotation at $28.67 an acre. A three-year fallow-flax-wheat 
and five-year fallow-rapeseed-wheat-barley-oats yielded 
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nearly equal annual returns of approximately $48 an 
acre. The most profitable was a fallow-rapeseed com- 
bination at $65.09 an acre. 


For cereal grains a three-year fallow-wheat-barley rotation 
generally yielded the best returns in all areas in 1977. 
For oilseed crops a two-year fallow-rapeseed com- 


bination was better than three-year rotations of oilseeds 
with cereal grains. In all areas rotations that included 
oilseeds were more profitable than a cereal grain 
combination. The average annual expenditures were 
always higher for three-year or longer rotations mainly 
because of extra crop service expenses for producing the 
additional crops. 
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PART-TIME FARMING IN NOVA SCOTIA 


T.C. Gunn* 


INTRODUCTION 


Part-time farmers comprise a signiicant portion of Nova 
Scotian agriculture. Thirty-nine percent of all farmers on 
census farms’ in 1976 reported off-farm work and 25 
percent reported 127 days or more work off the farm. 
Seventy-eight percent of part-time farmers were under 
55 years of age and 36 percent owned farms in the 70- 
to 400-acre range. Part-time farmers controlled 59 
percent of all the improved acreage of those reporting 
off-farm work and 18 percent of all improved land. They 


*T.C. Gunn is an economist with the Policy, Planning and 
Economics Branch, Agriculture Canada, Atlantic Provinces 
Regional Office, Truro, Nova Scotia. The author wishes to 
express his appreciation for the assistance of Mr. G.C. Retson, 
retired Chief, Policy Planning and Economics Branch, Agricul- 
ture Canada Truro; Mr. S.J.B. Stackhouse, lecturer, Department 
of Economics and Business Management, Nova Scotia Agricul- 
ture College, Truro; the management of the Nova Scotia 
Agriculture College, Truro; Barbara Clark and Alan Hamilton, 
support staff, Policy, Planning and Economics Branch, Agricul- 
ture Canada, Truro; Herb Coombes, Charles Parker, John 
Wilson, Ernest Fage, Jane Bishop, Joe Van de Riet, and Phil 
Bailey; Therese Falkenham, secretary, Small Farm Develop- 
ment Program, Agriculture Canada; and the part-time farmers 
who readily gave their time and knowledge. 


"Census farm” is defined as a farm, ranch, or other agricultural 
holding of one acre or more with sales of agricultural products 
during the 12-month period prior to the census of $1,200 or 
more. 
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Many Nova Scotians have found part-time farming to be 
an alternative lifestyle to urban living. Some view 
part-time farming as a stepping stone to full-time 
farming. The choice of part-time farming could represent 
a more meaningful future to the families concerned if 
the farming operation could be upgraded to improve 
economic returns. This could also be beneficial to the 
rural communities and the agricultural industry as a 
whole. 


controlled 18 percent of the total capital value of all 
farms and approximately 62 percent of the capital of all 
farms reporting off-farm work. 


Agriculture Canada initiated a study on part-time farm- 
ing in 1976, signifying the importance of part-time 
farmers to the agricultural industry and the rural scene. 
The main objective was to secure information relating 
the importance of part-time farming to the rest of the 
agricultural sector, and to obtain information about the 
part-time operators and their farms on an individual 
basis. 


The specific objectives were as follows: 


1. to determine the importance of part-time farming in 
relation to the rest of the agricultural economy; 


2. to identify the basic structure of part-time farms in 
relation to land, labor, capital, and management; 


3. to determine the reasons for engaging in part-time 
farming and the background characteristics of part- 
time farm families; 


4. to obtain information relative to off-farm work by 
the family and its implications for the farming 
operation; 


5. to determine the future plans of part-time farmers in 
general and how they specifically relate to the 
farming operation; 


25 


6. to determine the problems associated with part-time 
farming and the ways in which people are attempting 
to solve them; and 


7. to determine the sources of technical farming in- 
formation and advice for part-time farmers. 


Definition 


Part-time farming almost defies definition. Essentially 
the definition exists in the minds of researchers and 
policy makers depending on what they are trying to find 
out or change. For the purposes of this study, part-time 
farmers refers to those farmers whose off-farm income 
was the major income source and the number of days 
worked off the farm was 127 or more each year. 
Excluded from the study were those persons who hired 
all their management and the major portion of their 
labor. 


The number of days of off-farm work criterion was 
applied in over 80 percent of the cases. Some interviews, 
however, were done with persons who had chosen 
farming following retirement from the regular labor 
force. 


METHOD 


Secondary data from Statistics Canada were used in 
determining the importance of part-time farming in 
relation to the rest of the agricultural sector. 


Primary data from on-farm interviews with 261 part- 
time farmers were used to obtain information on the 
structure of part-time farms, the background and ob- 
jectives of part-time farmers, and the problems associ- 
ated with the entry into and operation of part-time 
farms. 


There was no master list of part-time farmers available 
from which a random sample could be drawn. With this 
limitation names were obtained from several sources, 
including agricultural representatives, extension special- 
ists, and part-time farmers. 


Part-time farmers included in the study were from 
Digby, Annapolis, Kings, Hants, Lunenburg, Halifax, 
Colchester, Cumberland, Pictou, and Antigonish coun- 
ties. On-farm interviews were carried out with 280 
part-time farmers. Nineteen of these were eliminated 
from the study because of their failure to meet the set 
criteria. 


SITUATION 


Since 1951 the number of agricultural holdings in Nova 
Scotia has decreased, and the percentage of operators 
reporting off-farm work has declined 9.1 percent 
(Table 1). 


The number of farmers who mainly work full-time off 
the farm as a percentage of total farmers, however, has 
increased. These statistics indicate that fewer farmers, as 
a percentage of the total, are reporting off-farm work 
but those who are reporting off-farm work are working 
off the farm for longer periods. 


According to the 1976 census, 66 percent of the farm 
operators reporting off-farm work worked virtually 
full-time off the farm (based on 127 days and over of 
off-farm work). In fact 58 percent reported 157 days or 
more of off-farm work (Table 2). 


In terms of all census farm operators, 25 percent worked 
full time off the farm. 


TABLE 1. OPERATORS OF AGRICULTURAL HOLDINGS REPORTING OFF-FARM WORK, NOVA SCOTIA, 


1951-1976 
Census Farm Operators Reporting Operators Reporting Operators Reporting 

Year Operators Off-Farm Work 127 Days or More 229 Days or More 

— No. — — No. — —%— — No. — —% — — No. — —% — 
1951 23,515 12,694 53:8 5,981 25.4 3,005 12.8 
1961 12,518 6,593 52.7 3,815 30.5 1,918 15.3 
1966 9,621 4,942 51.3 Zhi 28.2 1,505 15.6 
1971 6,008 2,741 45.6 1,734 28.9 990 16.5 
1976 5,434 2,429 44.7 13732 31.9 1,015 18-7 


Sources: Statistics Canada, 7976 Census of Canada, Agriculture, Nova Scotia, Catalogue No. 96-803; 71977 Census, Catalogue 


No. 96-704. 
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TABLE 2. DISTRIBUTION OF OPERATORS OF 
CENSUS FARMS BY NUMBER OF DAYS WORKED 
OFF-FARM, NOVA SCOTIA, 1976 


Days of Off-Farm Respondents Reporting 


Work Off-Farm Work Census Farms 
—No.— —No.— — % — —% — 
1- 6 29 2i2 8 
7— 12 30 2s! 8 
13— 24 45 3.4 153 
25— 48 76 5.7 Dae 
49— 72 83 6.3 2.4 
73 — 96 83 6.3 2.4 
97 — 126 109 Sa7) SZ 
127 — 156 96 Tees 2.8 
157 — 228 291 21.9 8.5 
229 — 365 485 36.5 15.1 
Total Seay) 100.0 38.5 


Source: Statistics Canada, 7976 Census, Catalogue No. 96-803. 


A larger percentage of part-time farmers than full-time 
farmers were under 55 years of age (Table 3). 


Of those farmers who reported 127 days or more work 
off the farm, 78.4 percent were under 55 years of age, 
compared with 54.2 percent for full-time operators of 
census farms. About 20 percent of part-time farmers 
were under 35, compared with 11 percent of full-time 
farmers. 


The largest percentage of part-time farmers were in the 
under-70-improved-acreage range. Thirty-seven percent 
had between 70 to 400 acres, compared with 53 percent 
for full-time farmers. This indicates that full-time farm- 
ers were generally on larger farms (Table 4). 


Part-time farmers reporting off-farm work of 127 days 
or more controlled 58.9 percent of the improved acreage 
of all census farms reporting off-farm work and 18 
percent of the total improved land of all census farms. 


Farm Capital 


There is a similarity in the distribution pattern among 
capital-size classes for part-time farmers and full-time 
farmers. The largest percentage of part-time farmers 
were in the $24,950 — $49,949 class. This was also one 
of the highest percentage classes for the full-time farmers 
(Table 5). Part-time farmers reporting 127 days or more 
of off-farm work controlled $66.9 million (18 percent) 
of capital, compared with $376.8 million for all census 
farms. 


Farm Sales 


The value of farm sales is somewhat less for part-time 
farmers than for full-time farmers. Fifty-four percent of 
the full-time farmers grossed over $10,000, compared 
with 17 percent of part-time farmers (Table 6). In 1976 
part-time farmers accounted for an estimated 9 percent 
of the dollar value of agricultural products sold in Nova 
Scotia. 


Summary 


In 1976, 25 percent of N.S. census farms were operated 
by part-time farmers. These farmers controlled approxi- 
mately 18 percent of the total improved land, 18 
percent of the total capital, and an estimated 9 percent 
of the total value of agricultural products sold in the 
province. These types of relationships were also evident 
from the 1971 census. Hence part-time farmers are a 
significant part of the agricultural economy. 


TABLE 3. AGE DISTRIBUTION OF FULL- AND PART-TIME FARM OPERATORS ON CENSUS FARMS, NOVA 


SCOTIA, 1976 


Operators Reporting 
O Days of Off-Farm 


Operators Reporting 
127 Days or More of 


Operators Reporting 
25-126 Days of 


Age Group Work Off-Farm Work Off-Farm Work 
— No. — —%— — No. — —%— — No. — —% — 

Under 25 29 1.4 5 1.4 11 es 
25 — 34 214 10.0 58 16.5 161 18.5 
35 — 44 349 16.5 75 21.4 244 28.0 
45 — 54 556 26.3 102 29.1 267 30.6 
55 — 59 303 14.3 49 14.0 94 10.8 
60 — 64 298 14.1 37 10.5 Ts 18.4 
65 — 69 178 8.4 17 4.8 17 1.9 
70 and over 190 9.0 8 2S 5 0.6 

Total 2,114 100.0 351 100.0 872 100.0 
Source: Statistics Canada,7976 Census, Catalogue No. 96-803. 
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TABLE 4. DISTRIBUTION OF FULL- AND PART-TIME OPERATORS BY SIZE OF FARM, IMPROVED ACRES, 


CENSUS FARMS, NOVA SCOTIA, 1976 


Operators Reporting 


The majority of persons engaged in part-time farming 
were born and raised on farms in Nova Scotia. Two- 
thirds had farm backgrounds and 78 percent were born 
in the province. While 75 percent of the spouses were 
born in Nova Scotia, slightly less than 50 percent had 
farm backgrounds (Table 7). 


Operators Reporting 


Operators Reporting 


Operators Reporting 


Size of 0 Days of Off- 25-126 Days of 127 Days or More 229 Days and More 
Farm Farm Work Off-Farm Work of Off-Farm Work of Off-Farm Work 
— ac — — No. — —%— — No. — —%— — No. — —%— — No. — —% — 
Under 70 925 43.9 186 53.0 546 62.6 304 62.7 
70— 129 527 24.9 86 24.5 198 22.8 109 225 
130— 179 242 11.4 31 8.8 63 Wed 34 7.0 
180 — 239 i738 8.2 22 6.3 29 3:3 18 Sal 
240 — 399 172 8.1 19 5.4 25 2.9 14 2.9 
400 — 559 40 1.9 6 1187/ 10 Tet 5 1.0 
560 — 759 17 8 1 0.3 1 Ou 1 0.2 
760 — 1119 7 A) — — — — - _ 
1120 — 1599 8 4 — - — - -- — 
1600 plus 3 1 - — — _ _ 
Total 2,114 100.0 351 100.0 872 100.0 485 100.0 
Source: Statistics Canada, 7976 Census, Catalogue No. 96-803. 
CHARACTERISTICS OF PART-TIME — Education 
FARMERS 
The average number of years completed in school was 10 
Background for the farm operators and 11 for their spouses. The 


largest number of respondents, both operators and 
spouses, completed either 8 or 12 years of school 
(Table 8). 


Forty-seven percent of the part-time operators had no 
training beyond grade school. The additional training of 
those who did was generally in non-agricultural areas. 


TABLE 5. DISTRIBUTION OF FULL- AND PART-TIME OPERATORS BY TOTAL CAPITAL VALUE OF 
ASSETS OPERATED, CENSUS FARMS, NOVA SCOTIA, 1976 


Operators Reporting 


Capital Range O Days 
—$-— — No. — —% — 
Under 9,950 20 9 
9,950— 14,949 34 1.6 
14,950 — 19,949 48 PRO: 
19,950 — 24,949 86 4.1 
24,950 — 49,949 405 19:2 
49, 950— 74,949 357 16.9 
74,950 — 99,949 249 11.8 
99,950 — 149,949 341 16.1 
149,950 — 199,949 199 9.4 
199,950 plus 375 Wee 
Total 2,114 100.0 


Source: Statistics Canada, 71976 Census, Catalogue No. 96-803. 
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Operators Reporting Operators Reporting 


25-126 Days 127 Days or More 
— No. — —% — — No. — —%— 
7 2.0 22 2.5 
9 2.6 19 2? 
13 Su 36 4.1 
8 23 42 / 48 
105 29.9 226 25.9 
72 20.5 219 25.1 
48 1337 127 14.6 
40 11.4 102 i Ie? 
28 8.0 40 4.6 
21 5.9 39 4.5 
354 100.0 872 100.0 
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TABLE 6. DISTRIBUTION OF FULL- AND PART-TIME OPERATORS BY VALUE OF AGRICULTURAL 
PRODUCTS SOLD, CENSUS FARMS, NOVA SCOTIA, 1976 


Value of Operators Reporting 
Products Sold O Days 

atl — No. — —%— 
1,200 — 2,499 381 18.1 
2,500 — 4,999 290 13.8 
5,000 — 9,999 287 Sez. 
10,000 — 14,999 161 Wed 
15,000 — 24,999 189 9.0 
25,000 — 34,999 147 7/40) 
35,000 — 49,999 159 7.6 
50,000 — 74,999 171 8.1 
75,000 — 99,999 95 4.5 
100,000 plus 220 10.5 
Total 2,100? 100.0 


Source: Statistics Canada, 7976 Census, Catalogue No. 96-803. 


Operators Reporting Operators Reporting 


25-126 Days 127 Days or More 
Sie i = Ne: — a 
127 36.2 S/T) 43.3 
87 24.8 228 26.2 
59 16.8 122 14.0 
22 06.3 52 06.0 
18 05.1 32 03.7 
12 03.4 10 01.1 
11 Osi 13 01.5 
9 02.6 20 0253 
1 00.3 4 00.5 
5 01.4 13 01.5 
351 100.0 871 100.0 


Fourteen full-time farms and one farm reporting off-farm work were institutional farms that were not classified according to value 


of products sold. 


TABLE 7. BIRTHPLACE OF FARM OPERATORS 


ENGAGED IN’ PART-TIME FARMING, NOVA 
SCOTIA, 1977 
Responding 
Birthplace Operators Responding Spouses 
— No. — —%— — No. — <%= 
Nova Scotia 203 Tapes} 182 74.6 
Ontario 12 48 i, 4.5 
United States 10 3.9 dat 4.1 
Britain 8 She! 42 49 
Holland 8 3:3 4 2.9 
New Brunswick 6 De3 10 ie 
Others® 14 4.6 18 7.4 
Total 261 100.0 244 100.0 


“Other Canadian Provinces, Cuba, and the U.S.S.R. 


TABLE 8. YEARS COMPLETED IN SCHOOL BY 261 
PART-TIME OPERATORS AND THEIR SPOUSES, 
NOVA SCOTIA, 1977 


Years in School Operator Spouse 
No. 

None 2 0 
1-7 25 14 

8 127 112 
9-11 35 14 

12 69 103 

ls? Ss 5 
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Approximately 40 percent of all respondents had train- 
ing in non-agricultural areas, compared with 13.4 per- 
cent in agricultural areas (Table 9). 


Age of Operator 


Part-time farm operators were generally quite young. 
Seventy-eight percent were under 55 years of age and 48 
percent were under 45. Eighty-four percent of the 
spouses were under 55 and, on the average, were three 
years younger than the farm operators (Table 10). 


TABLE 9. TYPE OF FORMAL TRAINING BEYOND 
GRADE SCHOOL BY 261 PART-TIME FARM OPERA- 
TORS, NOVA SCOTIA, 1977 


Type of Training Respondents 
— No. — —% — 

None 422 46.7 
University — Non-Agriculture 30 (Ves) 
University — Agriculture 9 3.4 
College — Non-Agriculture 7 27 
College — Agriculture 13 5.0 
Short Courses — Non-Agriculture 3 1.1 
Short Courses — Agriculture 7 Pde? 
Technical Training — Non-Agriculture 42 16.1 
Technical Training — Agriculture 6 2 
Other® 22 8.5 


*Correspondence, Armed Services, High School Upgrade, Busi- 
ness, and Commerce. 


TABLE 10. AGES OF 261 PART-TIME OPERATORS 
AND THEIR SPOUSES, NOVA SCOTIA, 1977 


Age Operator Spouse 
— No. — —% — — No. — —% — 
Under 25 3 Aled 18 6.9 
25 — 34 60 23.0 72 27.6 
35 — 44 65 24.9 79 30.3 
45 — 54 75 28.7 49 18.8 
55 — 59 21 8.0 18 6.9 
60 — 64 23 8.8 17 6.5 
65 — 69 12 46 6 2.3 
70 and over 2 8 2 8 
Total 261 100.0 250 100.0 
Average Age 45 42 


The number of children living at home was approxi- 
mately two per family. Fifty-four percent of all children 
were over 12 years of age (Table 11). 


INFORMATION SOURCES 


The main information sources for the study were 
provincial agriculture personnel and farmers. Information 
was mainly obtained through discussions with these 
people (Table 12). The responses listing Departmental 
personnel as an information source could be biased since 
they were listed as one of the important sources of 
names for the study sample. 


Farm papers and government publications were the most 
important media sources of information. Farm meetings 
and agricultural short courses were not an important 
source, probably because of the lack of courses specifi- 
cally designed for part-time farmers and the time 
conflicts associated with such courses. Some farmers 
listed more than one main information source. 


TRAINING NEEDS 


Respondents named the following major areas in which 
they felt a need for further training: animal husbandry, 
crop production and soil analysis, and mechanical work 
and welding. They also expressed concern for keeping 
abreast with modern technology and programs. A 
significant number indicated that they did not need 
further training or skills. 


When asked the form of training they would prefer, 52 
percent said they would like short courses in their 
immediate vicinity. Many said that they would also like 
to have a place available as a self-learning resource 
center, similar to a library where self-learning packages 
would be available on particular subjects. These could be 
studied there or borrowed for in-depth study (Table 13). 


As expected, a high percentage of respondents wished to 
have short courses scheduled during the evening. Very 
few were interested in courses during the weekends or 
summer. For courses of a longer duration, an evening a 
week for a series of weeks met with favorable responses. 
Many were also interested in classroom instruction 
combined with farm tours. 


REASONS FOR PART-TIME FARMING 


More than one reason was ranked first by 261 farm 
Operators when asked why they engaged in part-time 
farming. “‘Like the country,” “to get started in farm- 
ing,’ and “to increase earnings” accounted for 72.4 
percent of the respondents or 59.3 percent of total 
reasons given (Table 14). 


When asked for their second choice the respondents still 
ranked “‘like the country” first. ““A good place to bring 
up children” came up to second from fifth. “To get 
started in farming” ranked third. Some respondents 


TABLE 11. AGES AND NUMBER OF CHILDREN OF 261 PART-TIME FARMERS, NOVA SCOTIA, 1977 


Children 
Age 1st 2nd 3rd 4th 5th 6th 7th 8th Total Children 
No. — No — —% — 
1-— 5 34 oo 22 6 2 (0) (6) 1 98 19.8 
6—11 of 41 27 14 4 5 6) (6) 128 25.9 
12 and over 126 78 41 13 Vi 1 2 0 268 54.3 
Total 197 152 90 3S 13 6 Z 1 494 100.0 
Average Age 13-7 11.2 10.0 98 10.7 9.7 9.0 4.0 11.8 
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TABLE 12. INFORMATION SOURCES OF 261 PART-TIME FARMERS, NOVA SCOTIA, 1977 


Operators Responding First Sub-Total of First Rank 
Information Source Rank of Importance for Each Division 
No. 
Farm Discussions 
Agricultural Representative 73 
Other Department Personnel 37 
Other Farmers 78 
Other Family Members at Home 3 
191 
Observing 
Experimental or Demonstration Farms 2 
An Agricultural School 6 
Demonstrations at Field Days 1 
Other Farmers 27 
36 
Media 
Radio 7 
Television 4 
Farm Papers 18 
Newspapers 2 
Magazines 8 
Government Publications 19 
58 
Meetings 
Farmer Meetings 5 
Agricultural Short Courses 4 
Fairs and Exhibitions 6 
15 
Experience uke) 
15 
Total S15 


TABLE 13. SKILLS AND TRAINING REQUIREMENTS SUGGESTED BY 261 PART-TIME FARMERS, NOVA 
SCOTIA, 1977 


Training Area or Skill Respondents 
—No.— —%— 
Animal Husbandry 51 16.1 
Crop Production and Soil Analysis 71 22.5 
Mechanical Work and Welding 42 Wi.3 
Keeping Abreast of Modern Technology and Programs 23 ree 
Management 14 4.4 
Other® 79 25.0 
No Training Required 36 11.4 
Total 316 100.0 
Form of Training Desired 
Self-Learning Packages at a Resource Center 51 18.1 
Correspondence Courses 32 11.4 
Vocational Courses 14 49 
Short Courses in Immediate Area 147 52.1 
Field and Demonstration Days 2 7 
Not Interested 36 12.8 
Total 282 100.0 


9Grading Beef 1, Grading Chinchillas and Mink 2, Meatcutting 9, Bookkeeping 4, Greenhouse Work 6, Orchardry 4, Chemical 
Application 5, Machinery Operation 5, Beekeeping 5, Woodlot Management 7, Control of Diseases and Insects 3, Carpentry 7, Weed 
Control 3, Farrier Training 4, Marketing Skills 5, Strawberry Production 3, Farm Safety 1, and Experience 5. 
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The desire to live in the country was the main reason respondents gave for taking up part-time farming. 


commenting on their reasons felt it was a good life, that 
they really enjoyed farming, and would prefer it to life 
in the city. 


Since the respondents had been involved in part-time 
farming for over a year, they were asked if their original 
reasons for engaging in it were still valid. Eighty-six 
percent said yes, 11 percent said no, and 2 percent made 
no comment. Some gave qualified answers. Several 
believed that as time went on their goals would be 
realized. Low beef prices were particularly responsible 
for the economic reason for engaging in part-time 
farming not being realized. Many were confident, how- 
ever, that prices would get better; they were optimistic 
and not willing to change the enterprise or give up 
part-time farming. 


The spouse’s contribution is very important in farming 
operations, and part-time farming in particular, since the 
spouse must do a lot of the work when the operator is at 
the off-farm job. Ninety percent of the spouses respond- 
ing indicated that they liked part-time farming; 10 
percent did not (Table 15). 
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FUTURE PLANS 


Most part-time farmers said that they wanted to con- 
tinue part-time farming or be involved in agriculture 
full-time (97 percent); 3 percent indicated that they 
wished to quit farming (Table 16). A few respondents 
gave first ranking to more than one plan, e.g., part-time 
farming, and retire and farm. 


Fifty respondents (19 percent) indicated that they 
wished to become involved in farming full-time. This is 
consistent with the reasons for engaging in part-time 
farming in the first place. 


Based on the future plans and the average age of 
operators (45), it appears that part-time farmers will be a 
permanent part of the agricultural sector. 


THE FARM OPERATION 


Most part-time farmers acquired their farms in recent 
years — 38.7 percent in the last five and 68.9 percent in 
the last 15 (Table 17). 
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TABLE 14. REASONS FOR ENGAGING 


IN PART-TIME FARMING RANKED ACCORDING TO FIRST 


CHOICE, 261 PART-TIME FARMERS, NOVA SCOTIA, 1977 


Reason Stated Rank of Reason 


Like Country 

To Get Started in Farming 
Increase Earnings 

Inherited Property 

Good Place to Bring up Children 
Retirement Plans 

Moved from Full-Time Farming 
Love to Farm 

Self-Sufficiency and Own Boss 
Other® 


OMAN ODOBWN = 


a 


Number Responding 


Percentage 
of Respondents 
Stating Reasons 


Percentage 
of Total 
Reasons Given 


94 36.0 29.5 
65 24.9 20.4 
30 11.5 9.4 
25 9.6 78 
17 6.5 5.3 
15 5.8 4.7 
13 5.0 4.1 
11 4.2 3.5 

i) 3.5 2.8 
40 15:3 A225 


Health 7, Housing 6, Relatives 6, Unemployment 4, Bought Farm from Parent or Relative 4, Investment 3, Lower Living Costs 2, 


Love of Animals 2, Start Business 2, Growing Good Quality Food 1, To Get Son Interested 1, |ncome Tax Relief 1, and To Raise 


Purebred Cattle 1. 


TABLE 15. SPOUSES’ ATTITUDES TO PART-TIME 
FARMING, 248 RESPONSES, NOVA SCOTIA, 1977 


Attitude Respondents 
— No. — — % — 
Liked at First and Stil! Likes 207 83.5 
Disliked at First and Still Does 18 Tis. 
Disliked at First, Now Likes 1S 6.1 
Liked at First, but Not Now 8 32 
Total 248 100.0 
LAND USE 


The average size of farm operated by part-time farmers 
(including owned and rented land) was 219 acres. Of 
this, 76 acres were under crops and tame pasture. Based 
on acres owned, the average tillable acreage was 61. The 
major portion of land was in woods, the average 
(including owned and rented) being 122 acres. Of this, 
the operators owned an average of 117 acres (Table 18). 


TABLE 16. FUTURE PLANS OF 261 PART-TIME 
FARMERS, NOVA SCOTIA, 1977 


Plans Responses 
— No. — —% — 
Continue Part-Time Farming 172 63.5 
Farm Full-Time 51 18.8 
Retire and Farm 39 14.4 
Quit Farming and Use as Place of Residence 6 2.2 
Move to Other Residence 3 1.1 
Total 2a 100.0 
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Sixty-one percent of the part-time farmers owned 10 to 
69 acres of cropland, excluding tillable pasture. Eleven 
percent owned no cropland, 16 percent owned over 69 
acres, and 12 percent less than 10 (Table 19). 


When considering only those who owned land, the 
average crop-acre size was 43 acres; for tillable pasture it 
was 31. For those who owned woods the average size 
was 145 acres. The average size of rented cropland was 
49 acres. 


TABLE 17. ACQUISITION TIME CATEGORIES OF 
FARM PROPERTIES OF 261PART-TIME FARMERS, 
NOVA SCOTIA, 1977 


Time 
Category Respondents CCAD 
lative 
—yr— — No. — —% — Percentage 
1-— 5 101 38.7 38.7 
6 — 10 52 19.9 58.6 
11 —15 27 1053 68.9 
16 — 20 15 5.8 74.7 
21 —25 (le 5.0 79.7 
26 — 30 23 8.8 88.5 
31 — 35 11 4.2 92.7 
36 — 40 12 4.6 97.3 
41 and over 7/ 2 100.0 


Among the part-time farmers interviewed, there was a 
wide range of crops grown, although any particular farm 
might not have had a particularly large number. Of those 
who grew hay (77 percent) the average acreage was 36. 
The popular cereal crop was oats, grown by 27 percent 
of the respondents (Table 20). 


TABLE 18. AVERAGE ACREAGE OWNED AND 
RENTED BY 261 PART-TIME FARMERS, NOVA 
SCOTIA, 1977 


Percentage of 


Description Owned Rented Total Total Operators 
-- acres — — % — 
Crop Land 38.1 107 48.8 PLD Ps 
Tillable Pasture 22.5 4.3 26.8 UA 
Rough Pasture 13.2 4.1 Life2 79 
Woods 1et7S 4.3 121.8 55:5 
Other 3.6 1 San thee? 
Farmstead Usd te 43) 
Total 196.0 23:5 219.4 100.0 


TABLE 19. CROP ACRES OWNED BY 261 PART- 
TIME FARMERS, NOVA SCOTIA, 1977 


Acreage Respondents 

Category per Category 
— No. — —%— 
0 28 10.8 
1- 9 31 11.9 
10— 69 159 60.9 
70 — 129 39 14.9 
130 and over 4 15 
Total 261 100.0 
TABLE 20. AVERAGE ACREAGE OF CROPS 


GROWN BY PART-TIME FARMERS CATEGORIZED 
BY CROP, AND NUMBER OF FARMERS GROWING 
THE CROP DURING THE 1976 CROPPING YEAR, 
NOVA SCOTIA, 1977 


Average Acreage* of 


Crop Grown on Owned Part-Time Farmers 


Type of Crop Land Growing the Crop 
—ac — — No. — 
Oats 10.9 71 
Barley 5.0 aM 
Mixed Grain 14.6 22 
Wheat 14.3 3 
Buckwheat 14.3 5 
Potatoes 1.9 19 
Blueberries 33.5 20 
Strawberries (ee ifs 
Raspberries 3.1 2 
Apples 6.4 27 
Hay 363 200 
Haylage 19.5 2 
Corn Silage 14.7 11 
Dry Corn 2.5 2 


a P e 
Zero responses are not included in the averages; therefore, 
acreages are not additive. 
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Silages were grown by a very small percentage of the 
farmers. This was probably due to the high investment 
required and the small acreage grown. 


TYPE OF LIVESTOCK FARMING 


Sixty-four percent of the operators interviewed had beef 
cows on their farms. Several who had steers also 
reported having beef cows and vice versa. Considering 
only those who owned beef cows, the average number 
was 14. Many part-time farmers had more than one 
livestock enterprise (Table 21). 


TABLE 21. TYPES OF LIVESTOCK ENTERPRISES 
ON 261 PART-TIME FARMS, NOVA SCOTIA, 1976 
PRODUCTION YEAR 


Enterprise Type Respondents 

— No. — —b% — 
Beef Cows 167 14.3 
Steers 98 4.7 
Dairy Cows 45 4.3 
Sows 19 Ted 
Market Hogs 21 28.9 
Ewes and Rams 30 40.5 
Hens 98 287.7 
Rabbits 7 18.7 
Pleasure Horses 78 2.5 
Goats 15) 5.6 


INVESTMENT 


The average investment by part-time farmers was ap- 
proximately $76,000. Seventy-nine percent was for real 
estate, 13 percent for machinery, and 8 percent for 
livestock. Thirty-seven percent ($22,493) of the real 
estate value of $59,891 was for the farm house. Valuing 
one quarter of the house for farm use, the average farm 
real estate value was $42,995 and the total farm 
investment $59,183 (Table 22). 


TABLE 22. AVERAGE INVESTMENT OF 261 PART- 
TIME FARMERS, NOVA SCOTIA, 1977 


Average Average Farm 

Description Investment® Investment® 
ge Dey Stee Saree 
Real Estate 59,891 78.7 42,995 PLE 
Machinery and Equipment 10,045 13.2. 10,045 ie 
Livestock 6,143 8.1 6,143 qiaiees 
Total 76,079 100.0 59,183 100.0 


a ye = + 
Full value of house is included in average investment and one 
quarter value included in average farm investment. 
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The average real municipal assessment for part-time 
farmers was $24,170, 2.5 times less than the value 
assigned by the respondents. The average value of real 
estate rented was $1,429, making a total capital value of 
$77,508 in the control of part-tirne farmers, or $60,612 
of farm capital since none of the farmers rented the farm 
house. 


INCOME, EXPENSES, AND RETURNS 


The average income from farm sales was $5,239; 48 
percent of this was made up of livestock sales, reflecting 
the large number of part-time farmers with beef or dairy 
enterprises. The average value of farm products used in 
the home (valued at farm prices) was $592; 30 percent 
was for beef and veal and 27 percent for wood used as 
fuel in the home. The figure does not include a value for 
the use of the home. The gross value of farm sales and 
products used in the home was $5,831. Not including 
interest on equity and depreciation, the average total 
expenses per farm was $6,412, resulting in a loss of $581 
(Table 23). If depreciation is considered, the loss in- 
creases to approximately $2,626. 


TABLE 23. AVERAGE INCOME, EXPENSES, AND 
RETURNS OF 261 PART-TIME FARMERS, NOVA 
SCOTIA, 1976 PRODUCTION YEAR 


Income, Expenses, and Returns 1976 
STi po Alaa 

Income 
Farm Sales 5,239 89.9 
Farm Products Used in Home 592 10.1 
Gross Value 5,831 100.0 
Cash Expenses 
Feed and Straw 1,044 16.3 
Hired Labor 637 9.9 
Fertilizer and Sprays 622 9.7 
Building Repairs 531 8.3 
Gas and Oil 456 TAB 
Machinery Repair 355 5.5 
Truck Expense 336 5.2 
Custom Work 294 4.1 
Taxes 259 4.1 
Utilities it 333 
Seeds and Plants 196 Sul 
Fence Repairs 181 2.8 
Insurance A733 PAT 
Containers and Twine 136 2.1 
Vet, Med., and Breeding 89 1.4 
Interest 75 2 
Miscellaneous 305 4.8 
Livestock Purchases 512 8.4 

Total 6,412 100.0 
Net Gain (Loss) (518) 
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The major expense items were feed and straw, hired 
labor, fertilizers and sprays, building repairs, and live- 
stock purchases. These accounted for over 52 percent of 
cash expenses. 


LIABILITIES 


When acquiring the part-time farm, some purchased it 
outright while others inherited the property, received it 
as a gift, or some combination of these methods. The 
average price paid was $14,359. Those who received 
their properties through inheritance or gift felt that on 
the average their properties were worth $13,957 at the 
time of acquisition, close to that of those who bought 
their farms. 


The average amount of money owed at the time of 
purchase, including those who had no debts, was $8,419. 
In 1977 the average farm debt was $7,202. The 
part-time farmers actually reduced their debt $1,217 
from the time of purchase over approximately 14 years. 
Thirty-three percent of the part-time farmers had no 
farm debt at the time of purchase, compared with 44 
percent in 1977. Considering only those in debt, the 
average amount was $13,159 at the time of purchase and 
$9,447 in 1977, a reduction of $3,712 over a 14-year 
span. It appears that part-time farmers are rather low 
risk takers when borrowing money. The average invest- 
ment at the time of the study was $76,079, an increase 
of $65,131 from the time of purchase. The majority of 
the increase was due to inflation, especially in real estate 
values. No attempt was made in the study to isolate 
improvement costs. Based on farm investment (i.e., 
farm value of house included in investment), assets 
exceeded liabilities by $51,981. With the total value of 
the house included, the figure was $68,877. 


Some respondents reported more than one credit source 
at the time of purchase; from 261 responses, 77 (28 
percent) indicated none. The major sources of credit in 
descending order were the Nova Scotia Farm Loan 
Board, banks, savings, Veterans Land Act, and trust 
companies; 79 percent of the 194 requiring credit 
obtained it from these sources. About 7 percent received 
it from a relative or friend. Very few obtained financing 
from finance companies, or from the Farm Credit 
Corporation (most likely because of the requirement 
that they be farming full-time in five years). 


MARKETING 


Approximately 59 percent of the respondents reported 
the marketing of beef cattle and calves. Of these, 77 
percent marketed their cattle through auction sales, farm 
slaughter, retailed farm gate, and combinations of these. 
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Fourteen percent marketed their cattle directly to other 
farmers, while the remainder marketed through such 
methods as slaughter houses and drovers. 


Marketing was a problem raised by over 48 percent of 
the respondents, who cited low prices as the main 
concern. Lack of marketing alternatives such as livestock 
killing facilities and high transportation costs on a 
percentage basis were also problems identified. 


Forest products were mainly sold at the roadside. 
Roadside stands were the main method of selling honey 
and eggs, and an important method for vegetables and 
fruit. The retail and wholesale outlets were also impor- 
tant methods of selling vegetables. Twenty-five percent 
marketed their fruit through processing plants. 


Lambs were mainly marketed through farm slaughter, 
retailing at the farm gate or through auction sales. 
Auction sales and wholesalers were the most prominent 
outlets for marketing sheep. 


Hogs were marketed in many ways, including farm 
slaughter and retailing at the farm gate, and sales to 
other farms. 


The majority of farmers generally indicated no market- 
ing problems for all their products. There was a general 
desire, however, for better prices to keep pace with 
increased costs. 


PRODUCTIVITY OF PART-TIME FARMERS 
Land Use 


Crop yields and expenditures on fertilizer were used as 
proxies for measuring land productivity. The enumer- 
ators had some difficulty getting yields from part-time 
farmers, mainly because they did not have accurate data. 


Much of the data given, therefore, were based more on 
educated guesses than on recorded information. Care 
should be exercised in making any conclusions. With the 
exception of oats and hay, the per acre yield figures 
were lower for part-time farmers than the yields publish- 
ed by Statistics Canada (Table 24). For other crops not 
shown, the data were too unreliable. 


The average amount spent on fertilizer, lime, and sprays 
for all part-time farmers was $622. Thirty-seven of the 
261 farmers interviewed purchased no inputs in this 
category. From under $100 to under $1,000 (in $100 
intervals) there was a fairly even distribution of the 
numbers of part-time farmers buying these inputs. Based 
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on Statistics Canada data, the dollar amount spent on 
lime and fertilizer per census farm in 1976 was $1,033, 
$411 greater than that spent by part-time farmers. The 
average expenditure per tillable acre for part-time 
farmers was $8.22, compared with $13.46 for all 
farmers. 


Capital Turnover 


Capital turnover for part-time farmers was approximately 
10.14 years (total assets divided by total cash sales). 
This is a poor turnover compared with what is consider- 
ed normal for commercial farms. Of the enterprises 
engaged in by part-time farmers, the lowest capital 
turnover rate was for beef. Farm management specialists 
generally consider a four-to five-year turnover normal 
for this enterprise. The part-time farmers said that 
insufficient production for the amount of investment in 
their farms was one of the major problems of part-time 
farming. 


TABLE 24. COMPARATIVE PER ACRE YIELDS OF 
SELECTED CROPS FOR NOVA SCOTIA AND 261 


PART-TIME FARMERS, NOVA SCOTIA, 1976 


Yield Per Acre, Yield Per Acre, 


Crop Statistics Canada Part-Time Farmers 
Oats (bu) 53.0 78.0 
Barley (bu) 49.0 2341 
Mixed Grain (bu) 56.0 33.6 
Hay (ton) Del De, 
Corn Silage (ton) 14.8 6.1 
Strawberries (qt) - 2,248.0 


Output-Input Ratio 


For every dollar’s worth of cash expenses, part-time 
farmers generated 91 cents worth of sale; or conversely, 
every dollar’s worth of sales generated $1.09 worth of 
cash expenses. Excluded from cash expenses were 
depreciation on machinery and buildings. Sales included 
the value of products consumed in the home but 
excluded inventory changes. For every dollar received, 
they had to spend another nine cents from their outside 
income to meet cash costs. No money was available from 
farm sources to pay for depreciation, family labor, 
management, and equity capital. For the province as a 
whole in 1976, using the same basis, farmers generated 
$1.49 worth of sales for every dollar’s worth of 
expenses. Farmers had 49 cents of every dollar received 
to apply towards the above-mentioned factors. 
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TIME SPENT OFF-FARM AND ON-FARM 
Time Spent on Off-Farm Employment 


Each farm operator spent an average of 1,597 hours a 
year on off-farm employment, the equivalent of approxi- 
mately 200 days based on an eight-hour day. Some 
operators did not work off the farm because they were 
retired or had investment income only. Of the 247 who 
did work off the farm, the average time was 1,687 hours, 
or approximately 210 days. The operator’s spouse spent 
an average of 348 hours on off-farm work. The average 
was low because many, 188 (75 percent), did not work 
off the farm. For those who did, the average time was 
1,245 hours, or the equivalent of 155 days. 


The farm operators who worked off the farm travelled 
an average of 17.5 miles one way to their place of 
employment and it took them 25 minutes. Travel time 
kept the operator away from the farm approximately 
175 hours a year. 


Time Spent on On-Farm Employment 


The operator spent an average of 1,511 hours a year on 
farm work, compared with 511 for the spouse and 537 
for the children and other members of the household. 
The total labor input to the farm was 2,559 hours, 
approximately one man equivalent based on an eight- 
hour day, six days a week, or approximately .83 man 
equivalent using 10 hours a day (Table 25). 


TABLE 25. AVERAGE NUMBER OF HOURS SPENT 
ON FARM WORK BY PART-TIME FARMERS AND 
MEMBERS OF THEIR HOUSEHOLDS, 1976, NOVA 
SCOTIA 


Household Member Hours Spent 


— No. — —% — 

Operator 1,511 59.1 
Spouse 511 19.1 
Children 478 18.7 
Other Household Members 59 Sat 
Total 2,559 100.0 


The spouse, children, and other household members are 
an important labor source on part-time farms, account- 
ing for 41 percent of the total labor input. 


Off-Farm Occupation 


Part-time farmers engage in practically all types of 
non-farm work (Table 26). No particular type of 
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employment was distinctively associated with part-time 
farming. The majority of part-time farmers were salaried 
or wage workers and committed to a normal 35- to 
40-hour work week. Teachers and school bus drivers 
could be considered the most suitable for part-time 
farming, mainly because of the time available during the 
summer months. Only 12 percent of those interviewed 
were in this category. 


TABLE 26. NON-FARM EMPLOYMENT OF 261 


PART-TIME FARMERS, NOVA SCOTIA, 1977 


Type of Employment Respondents 
— No. — —% — 
Construction and Building Trade 40 15.3 
Transportation 22 8.4 
Teachers 16 6.1 
Government Workers 32 Ae 
Farm Workers 14 5.4 
Laborers 31 11.9 
Industrial Workers, Skilled 21 8.1 
Self-Employed 22 8.4 
Services 13 5.0 
‘Miscellaneous 50 19.2 
Total 261 100.0 


Off-Farm Income 


The average income from outside sources was $13,585. 
Eighty-four percent of this income came from the 
operators’ and spouses’ salaries. The remainder came 
from family allowances, net self-employed income, 
investment, pensions, etc. 


PLANNED CHANGES 


Beef was the major enterprise engaged in by part-time 
farmers. Of those with beef cows, 37 percent indicated 
that they planned to increase their beef herd while 40 
percent indicated no planned changes; 14 percent made 
no comment and 9 percent said they planned to decrease 
the enterprise. There was some discouragement among 
those with a beef enterprise. Several said that they 
planned on selling all livestock if prices did not improve. 
Some also thought that they would increase beef cattle 
production if prices were better. Others were optimistic 
that prices would improve and felt they would stay with 
the enterprise. This optimism is especially interesting 
since beef prices have been particularly low during the 
past few years and during the production year prior to 
the interviews. Most of the operators who had dairy 
cows planned no changes. Of those with sows, 53 
percent planned to increase the enterprise from its 
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TABLE 27. FUTURE PLANS OF PART-TIME FARMERS BY ENTERPRISE, NOVA SCOTIA, 1977 


Operators Future Plans 

Reporting 
Enterprise Enterprise Increase Decrease No Change No Comment 

— No. — — No. — —%— — No. — —% — = Now = = of SeNGh BP Ogi=s 
Beef Cows 167 62 37 15 9 66 40 24 14 
Dairy Cows 45 5 at 3 7 21 47 16 35 
Goats 15 2 13 _ 0 10 67 3 20 
Steers 98 28 29 7 7) 42 43 21 21 
Sows 19 10 53 3 16 2 11 4 20 
Market Hogs 21 13 62 2 10 6 28 —_ 0 
Ewes and Lambs 30 18 60 — 0 8 27 4 13 
Hens 41 7 17 1 2 16 39 a7 42 
Bees 7 6 86 — 0 1 14 = 0 
Rabbits 7 3 43 _ (@) 43 1 14 
Pleasure Horses 78 3 4 3 4 34 44 38 48 


present average size of 7.2. Sheep was the other 
enterprise in which a high percentage (60 percent) 
indicated planned expansion (Table 27). The average size 
of ewe flock was 40.5. 


For the majority of crops, the highest percentage of 
respondents planned no changes (Table 28). Of the 98 
percent with hay, 25 percent indicated that they 
planned to expand their acreage which averaged 36.3 
acres; 32 percent made no comment and only 4 percent 
said they were going to decrease it. The major cereal 
grain was oats. Thirty-two percent grew this crop, with 
an average acreage of 10.9; 25 percent said that they 
planned to increase the acreage; the majority (53 
percent) planned no changes. Mixed grain was the next 


most popular crop; the majority of farmers (73 percent) 
planned no changes. 


Those interviewed who grew blueberries were happy, 
mostly because of favorable prices during the last few 
years. Fifty percent planned to increase their acreage, 36 
percent planned no changes, and 14 percent made no 
comments on their plans. 


PROBLEMS ASSOCIATED WITH PART-TIME 
FARMING 


Because of low beef prices and insufficient production 
from capital invested, low financial return was the major 
problem listed by part-time farmers. This problem was 


TABLE 28. FUTURE PLANS OF PART-TIME FARMERS BY CROPS, NOVA SCOTIA, 1977 


Operators Future Plans 

Reporting 
Crop Crop Increase Decrease No Change No Comment 

— No. — — No. — —% — — No. — —% — — No. — —%— — No. — —-%— 
Oats 85 21 25 12 14 45 53 7 
Barley 14 3 21 3 eA or 3 21 
Mixed Grain 29 4 25 3 10 21 73) 1 3 
Wheat 4 1 25 1 25 1 25 1 25 
Buckwheat 5 Pa 40 1 20 2 40 fe) 
Winter Rye p 1 50 1 50 — (0) — (e) 
Potatoes 22 2 9 4 18 12 55 4 18 
Vegetables o2 2 6 4 12 14 44 12 38 
Blueberries 22 el 50 0 6) 8 36 S 14 
Strawberries 14 7 50 1 zi 4 29 2 14 
Apples 30 8 25 2 7 14 46 6 20 
Hay 257 65 25 10 4 101 39 81 32 
Haylage 4 1 25 = 0) S 75 = ) 
Corn Silage 16 4 25 10 6 10 63 1 6 
Tillable Pasture 219 30 14 10 5 76 34 103 47 
Wood 219 2 1 30 14 66 30 121 56 
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Closely associated with a major concern for too much 
machinery and equipment needed for small acreage and 
the amount of production they could generate. In 
general, the lack or the inadequacy of custom work 
services made it difficult to overcome the machinery 
problem. If custom service was available, part-time 
farmers were usually last to receive the service because 
of the small fields and amount of business the custom 
operator would pick up at that stop. Forty-two percent 
of the respondents bought used machinery in an effort 
to keep capital costs down. Several did their own repairs 
on the used machinery and ensured that they were 
properly maintained. A number tried to operate with as 
little machinery as possible. Some respondents either 
shared machinery or exchanged labor for machinery or a 
combination of both sharing labor and machinery. In 
several cases they just planned on subsidizing the 
machinery costs with their off-farm income. 


Another major problem associated with part-time farm- 
ing was the conflict of the farm work with off-farm 
employment. There was insufficient time to get the 
many projects that needed attention on the farm and the 
farm work done on time. After working all day at the 
job, the basic chores were about all that the operator felt 
like doing. There was also not enough time for planning 
the farm operation and seeking needed information from 
agriculture extension workers and others. When these 
people are available, the operator is usually working and 
when the operator is available, the offices are closed for 
the evening or weekend. Over SO percent of the 
part-time farmers interviewed listed this as a conflict. 


Locating the farm in the first place was also a problem 
which probably resulted in difficulties later. The lack of 
an adequate listing service made it necessary for the 
buyer to travel the roads and knock on doors. Not 
knowing the market and available farms resulted in some 
choices which probably would not have been made with 
adequate information. There was also a problem with 
location and price. The better farms in the more 
favorable locations were priced out of reach, causing the 
buyer to select his farm according to price rather than 
desirable farm characteristics. 


There were also problems financing farms, especially in 
the last few years. About ten years ago, the loan limit of 
$20,000 with the Nova Scotia Farm Loan Board enabled 
a person to get a fairly decent part-time farm. Inflation, 
however, since the inception of this program, has 
dramatically reduced its usefulness. This caused buyers 
to obtain financing from mortgage companies at the 
higher interest rates. The high cost of credit for 
Operating capital and for machinery purchase was also 
raised. 
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To overcome low financial returns, the part-time farmers 
felt that it was necessary to increase production and 
productivity through clearing and improving land, man- 
aging resources more efficiently and altering unprofit- 
able enterprises. Despite these measures, many felt that 
it would still be necessary to supplement the farm 
income with off-farm income. 


SOME POLICY ISSUES 
Government Policies 


Several respondents felt that government policies were 
designed more for the commercial farmer than for the 
part-time farmer. A number of provincial and federally- 
provincially shared policies have eligibility clauses 
which prevent the majority of part-time farmers from 
taking advantage of them. Some examples are Capital 
Grants, Land Improvement, Commercial Loans from 
the Nova Scotia Farm Loan Board, Manure Storage 
Grants, Hog Production Incentive. Interest Subsidy, 
Interest Forgiveness, Beef Production, and Sheep 
Production. The policies generally specify that the 
farmer must receive the majority of his income from 
farming or have a gross farm income of $10,000 or more 
(in some policies $5,000). These clauses eliminate the 
majority of part-time farmers who participated in this 
study. 


Another policy issue prevents part-time farmers from 
obtaining sufficient funds at a low interest rate to 
purchase their farms and to make improvements. The 
$20,000 limit for part-time farm loans through the Nova 
Scotia Farm Loan Board was thought to be too low 
since it was set over 10 years ago. This low limit 
generally forced them to take private mortgages at much 
higher rates. The interest rate for the part-time farm 
loans with the Board was felt to be fair. 


Other problems raised were machinery costs and the 
higher interest rates associated with purchasing machin- 
ery. The operators felt that there was little they could 
do about high machinery costs, but that something 
could be done about high interest rates. Because of the 
large requirement for borrowed funds, larger commer- 
cial farmers can obtain more competitive rates than part- 
time farmers. Guaranteed farm machinery loans was 
suggested as a possible solution. 


Extension 


Part-time farmers ranked other farmers as one of their 
major sources of information. Although provincial agri- 
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culture workers were ranked almost as high an informa- 
tion source, they felt that the thrust of extension 
programs was not aimed at the part-time farmers. When 
information was sought from agricultural representatives 
and other specialists, however, full cooperation was 
received. The time commitments of off-farm employ- 
ment did not enable a majority of part-time farmers to 
use the services of the various agricultural government 
departments. This has implications, as far as an exten- 
sion program is concerned, not only for part-time 
farmers but for extension personnel. Part-time farmers 
are available on evenings and weekends for courses and 
receiving extension specialists at their farms, but these 
times are not usually suitable to extension specialists. 
This same conflict exists, for example, with service 
personnel from private feed companies. Some part-time 
farmers also felt that extension workers were more 
prepared for delivering extension programs to the 
commercial farmer and found it difficult to present 
programs and information suitable for their size of farm 
and level of technology. They felt that para- 
professionals, such as other farmers who had time 
available in the winter or retired farmers hired on a 
casual basis, could be useful in an extension program. 


SUMMARY AND OBSERVATIONS 


This paper was prepared to provide information about 
part-time farming which might be useful to organizations 
and agencies concerned with agricultural development, 
and to present and prospective part-time farmers. 


A substantial number of Nova Scotian farmers work off 
the farm. Based on the 1976 census, 39 percent of 
farmers reported off-farm work and 25 percent worked 
off the farm 127 days or more. 


Most of the information obtained for the study was 
derived from on-farm interviews with 261 part-time farm 
families in Nova Scotia. Additional information was 
obtained from Statistics Canada publications. 


The study dealt with the basic farm structure of 
part-time farmers, the reasons for engaging in part-time 
farming, the background characteristics of part-time 
farm families, the off-farm work engaged in and the 
implications for part-time farming, the future plans of 
part-time farmers, their sources of technical farming 
information and the ways in which they are attempting 
to solve their problems. 


Some salient observations of the study are as follows: 


— Part-time farming has been an important aspect of 
agriculture in Nova Scotia since its early settlement. 
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The percentage of census farm operators reporting 
off-farm work has decreased slightly in the last 25 
years; however, those who are working off the farm 
are doing so for longer periods. 


Approximately 25 percent of census farm operators 
are essentially employed full-time off the farm (ice., 
127 days or more). 


The average age of part-time farmers is 45 years, and 
78 percent of the farm operators are under 55. This 
corresponds exactly with the figure published by 
Statistics Canada in the 1976 census. Fifty-four 
percent of full-time farmers are under 55 years of age. 


Based on Statistics Canada data part-time farmers 
reporting 127 days or more of off-farm work control 
9 percent of the value of agricultural products sold, 
18 percent of all improved land, and 18 percent of 
total capital. 


The majority of part-time farmers (66 percent) and 
47 percent of their spouses also have farm back- 
grounds. 


Seventy-eight percent of those interviewed were born 
in Nova Scotia and 88 percent were born in Canada. 


Forty-nine percent of part-time operators completed 
eight years in school. The remaining operators were 
more heavily weighted to the higher grades, giving rise 
to an average of 10 years completed in school. 
Beyond grade school, 47 percent had no further 
training and of those who did, little of the training 
was in agriculture. 


A desire to live in the country was ranked first as the 
reason for engaging in part-time farming. “To get 
started in farming” and ‘‘to increase income’”’ were 
also high on the list. Closely linked with the desire to 
live in the country was the thought that it was a good 
place to bring up children. 


Involvement in agricultural production is a long-term 
goal of part-time farmers which gives an aspect of 
permanence to their existence and their agricultural 
involvement. 


The majority of part-time farmers (59 percent) 
obtained their farms in the past 10 years. 


- Part-time farmers have a favorable equity position 


and have, in fact, decreased their debt load since they 
purchased their farms, a possible indication of low 
risk taking and farm subsidization with off-farm 
earnings. 


No particular occupation was associated with part- 
time farming. A high percentage (approximately 90 
percent) had rather inflexible time requirements. 
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— Beef cattle was the most popular enterprise associated — Efficiency and technology gaps exist on part-time 


with part-time farming, partly because of the labor farms, partly because not enough income is generated 
requirement fitting in well with off-farm work. to cover cash costs. 

— A major problem associated with part-time farming rape ee ee — = ces 

some major federal and provincial government 


was insufficient production to warrant the required 


capital investment. support programs. 


c — Because of part-time farmers’ off-farm work commit- 

me fe tes aoe ee werk withgost fanmaemptoy- ments, conflicts exist with the delivery of an intensive 
ee ee. extension, program by the provincial Department of 
Agriculture, and improved service from agri-business. 
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CANADIAN I 


NOTES 


AN EVALUATION OF THE DAIRY FEED 
FORMULATION SERVICE 


The following is reproduced from a bulletin of the 
University of Guelph and the Ontario Ministry of 
Agriculture and Food. It was written by H.W. Caldwell 
of the Ontario Agricultural College’s School of Agricul- 
tural Economics and Extension Education. 


Introduction 


The Dairy Feed Formulation Service began in 1975 asa 
joint project with the Ontario Ministry of Agriculture 
and Food, the Canfarm Service Agency, and the Univer- 
sity of Guelph. A computer program is used to ascertain 
the least cost dairy ration for a particular dairy farm. A 
farmer using the service provides information on a 
standard form known as the “input form.” Information 
such as the breed of cattle, production levels, the feed 
available on his farm, a list of the feeds available to 
purchase, etc., is forwarded together with information 
on his own feed supply to the Feeds Laboratory at the 
Animal and Poultry Science Department, Ontario 
Agricultural College, University of Guelph. If the farmer 
does not know the quality of his own feed he can 
enclose samples to be analyzed for nutrient content. The 
data are processed, and a feeding guide is prepared based 
on the information received. This feeding guide provides 
a recommendation for a ration based on the least cost 
combination of the feeds available which the farmer can 
use for his specific herd. 


In 1976 the service was tested in Ontario by the 
Extension Branch of the Ontario Ministry of Agriculture 
and Food with some modifications being made as a re- 
sult. By October 1, 1976 the service was fully opera- 
tional. Presently it is being used extensively in Ontario 
and to a lesser degree in British Columbia, Manitoba, 
Quebec, New Brunswick, Nova Scotia, and Prince Edward 
Island. Approximately 1,400 farmers are using the service. 


In 1977 Brian Little undertook a study under the 
supervision of H.W. Caldwell to ascertain the extent to 
which those on the service were using the recommenda: 
tions, and also to obtain the opinions of those who 
implemented the recommendations on the effects of the 
change on production, herd health, etc. The respondent: 
were asked how they became aware of the service and 
what had influenced them to adopt it. It was thought 
that this information would be helpful to those respon- 
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sible for administering the program, both in increasing 
its use and in making modifications if such were deemed 
necessary as a result of the information gained. 


Because of the large number of users, it was decided that 
a random sample of approximately one third of the users 
would give a reasonable coverage. As a result, 380 
questionnaires were sent out and 189 were returned 
completed, to be analyzed at Guelph. 


This was a good response rate, as some farmers felt that 
they had not been long enough on the service to be sure 
of the effect of the changes made. 


Summary of the Findings 


The study found that the majority of users of the Feed 
Formulation Service had been farming over 10 years and 
had generally received their knowledge of dairy nutrition 
from practical experience. The predominant dairy breed 
of the respondents was Holstein, with the largest number 
of herds falling in the range of 30 to 39 cows each. 


The majority of users became aware of the service 
through O.M.A.F. personnel. The majority also discussed 
their Feeding Guides with them. Most of the respond- 
ents felt that the Feeding Guide was easily understood, 
although a few would like additional help with the 
interpretation and application of the information 
received. 


Seventy-two percent of the respondents used the guide 
with little deviation from the recommendations. 
Seventy-eight percent indicated that the recommended 
rations were somewhat different from what they had 
been feeding. If it can be assumed that some of the 
respondents had not changed as a result of the recom- 
mendation, because no change was necessary, it is 
assuring to these producers that their present ration was 
a good one. 


Effect on Production 


There was a fairly even split between those who had an 
increase in production after using the recommended 
ration and those who did not. Forty-five percent 
indicated that they had not noticed an increase while 44 
percent indicated that they had. It is interesting to note 
that the average production per cow of dairy farmers 
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was estimated to be 36 to 40 pounds a day, with an 
average 3.7 percent butterfat test. 


Effect on Herd Health 


The question did not bring forth specific answers; nearly 
half (45 percent) thought there was no change while the 
other answers ranged from great improvement to one 
who thought there had been a great reduction. Many of 
the respondents recognized the effects might take some 
time to be evident and replied that they had not been on 
the program long enough to tell. 


Effect on Income 


Sixty-four percent of the respondents indicated that the 
implementation of the feeding guide recommendations 
had increased their income, either as the result of their 
increased production or decreased costs or both. It 
might also have been the result of reduced health 
problems in some cases. Again, for many, the service had 
not been in effect long enough for them to be sure of 
the effect on the farm income. It is helpful to note that 
81 percent of the users experienced satisfaction with the 
service, while 11 percent did not answer. Some indicated 
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that they did not know how to respond as it was too 
early to tell. One of the most frequently stated reasons 
for dissatisfaction was the length of time required for 
receiving the recommendation from the time the infor- 
mation had been submitted. Forty-nine percent thought 
that 14 days should be long enough. Only 6 percent had 
received the feeding guide in a period shorter than 14 
days. 


Suggestions for Improvement 


When asked to comment or make suggestions for 
improvement in the service, 36 percent expressed satis- 
faction with it as is and an additional 15 percent 
commented that it was too early to make suggestions for 
change. However, several made suggestions such as “the 
service was too slow and should be speeded up,” “‘the 
minerals were listed in too small quantities, making it 
difficult to mix,’ “the protein should be listed as 
digestible and non-digestible,’ and ‘“‘a cost comparison 
with different mixes would be helpful.” Some also 
suggested that additional help to interpret the recom- 
mendations would be useful and that there might be 
some explanation or comments included with the 
recommendation. Two users asked that the service 
become part of the Dairy Herd Improvement Program. 
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Canadian Dairy Commission Annual Report 1976-77. 
1977. 36p. Available free from the Canadian Dairy 
Commission, Pebb Building, 2197 Riverside Drive, 
Ottawa, Ontario, K1A 0Z2. 


Canadian Federal Government Services to Business. 
September 1977. 59 p. Available free from the Depart- 
ment of Industry, Trade and Commerce, 235 Queen 
Street, Ottawa, Ontario, K1A OHS. 


Canadian Feed Grain Policy. C.E. Bray. March 1978. 
20 p. Available free from the U.S. Department of Agri- 
culture, Washington, D.C. 20250, United States. 


Economics Information — Barley and Oat Production 
Costs and Returns in Southwestern Ontario, 1976. 
G.A. Fisher. January 1978. 22 p. Available free from the 
Ontario Ministry of Agriculture and Food. 


An Examination of the Small-Open-Economy Hypo- 
thesis for Canadian Exports. Benjamin W. Wurzburger. 
July 1978. 24 p. Available free from the Bank of Canada, 
Distribution Section, 239 Wellington St., Ottawa, 
Ontario, K1A 0G9. 


Farm Credit Corporation Annual Report 1977-78. June 
1978. 32 p. Available free from Farm Credit Corpora- 
tion, Halldon House, 2255 Carling Ave., 6309 Postal 
Station ‘J’, Ottawa, Ontario, K2A 3W9. 


For a Common Future — A Study of Canada’s Relations 
with Developing Countries. Economic Council of Canada. 
Available for $4.50 from Publications, Canadian Govern- 
ment Printing Office, Supply and Services Canada, 
45 Blvd. Sacré-Coeur, Hull, Quebec, K1A 0S7. 


The GATT Negotiations 1973-79: The Closing Stage. 
Sidney Golt. May 1978. 52p. Available for $3.00 
from the C.D. Howe Research Institute, 1155 Metcalfe 
Street, Montreal, Quebec. 


1978 Directory, Agriculture. 1978. 127 p. Available free 
from the Nova Scotia Department of Agriculture and 
Marketing, Nova Scotia Agricultural College, P.O. 
Box 550, Truro, Nova Scotia, B2N SE3. 


1977 Nova Scotia Farm Business Summary — Dairy. 
July 1978. 56 p. Available free from the Nova Scotia 
Department of Agriculture and Marketing, Nova Scotia 
Agricultural College, P.O. Box 550, Truro, Nova Scotia, 
B2N SE3. 
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Ontario Farm Management Analysis Project 1977. June 
1978. 23 p. Available free from the School of Agricul- 
tural Economics and Extension Education, University 
of Guelph, Guelph, Ontario, NIG 2WI1. 


Perceptions 4: People and Agricultural Land. Charles 
Beaudien and Ruth Tabacnik, Science Council of Canada. 
June 1977. 137 p. Available for $4.00 from Publica- 
tions, Canadian Government Printing Office, Supply and 
Services Canada, 45 Blvd. Sacré-Coeur, Hull, Quebec, 
K1A 087. 


Protection; and Prices, Profits and Productivity in 
Thirty-Three Canadian Manufacturing Industries. Tim 
Hazledine — Economic Council of Canada. April 1978. 
28 p. Available free from Publications, Canadian Govern- 
ment Printing Office, Supply and Services Canada, 
45 Blvd. Sacré-Coeur, Hull, Quebec, K1A 0S7. 


Report by the Tariff Board Pursuant to the Inquiry 
Ordered by the Minister of Finance Respecting Fresh 
and Processed Fruits and Vegetables: Volume 2, Pro- 
cessed Fruits and Vegetables, Statistical Tables. The 
Tariff Board. Available for $15.00 from Publications, 
Canadian Government Printing Office, Supply and 
Services Canada, 45 Blvd. Sacré-Coeur, Hull, Quebec, 
K1A 0S7. 


Retention of the Crow Rate and the Alberta Livestock 
Economy. Dr. G.A. MacEachern. April 1978. 58 p. 
Available for $10.00 from the Agricultural Economic 
Research Council of Canada, 100 Bronson Avenue, 
Suite 1007, Ottawa, Ontario, K1R 6G8. 


A Structural Analysis of the Canadian Economy to 
1990. May 1978. 50 p. Available free from Economic 
Analysis Branch, 4th Floor West, Department of Indus- 
try, Trade and Commerce, 235 Queen Street, Ottawa, 
Ontario, K1A OHS. 


Time Management in Farming. February 1978. 14 p. 
Available free from Extension and Rural Development 
Division, Saskatchewan Agriculture, Regina, Saskat- 
chewan. 


Trade and Depictable Resources: The Small Open 
Economy. Richard Harris. 1978. 32 p. Available for 
$1.00 from Queens University, Kingston, Ontario, 
K7L 3N6. 


Western Hemisphere Agricultural Situation, Review of 
1977 and Outlook for 1978. May 1978. 37 p. Avail- 
able free from the U.S. Department of Agriculture, 
Washington, D.C. 20250, United States. 
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IN REPLY 


We appreciate your letters and comments on articles 
in Canadian Farm Economics. Let us know if you think 
a subject deserves an article and we will try to accom- 
modate you. 


When forwarding your ‘“‘In Reply” or letter, indicate if 
we may publish your comments in a subsequent issue. 


G. Labrie, 121 Petite Riviére, Louiseville, Québec, found 
G.J. King’s article ‘““The Use of Aircraft in Agriculture,” 
in our April issue, very useful. He said that farmers were 
just beginning to use aircraft for their operations in his 
area, and that the article answered many questions often 
asked of him. 


C.F. Bentley, 13103-66 Ave., Edmonton, Alberta, said 
that “The Economics of Increasing Crop Productivity 
in Ontario and Quebec by Tile Drainage Installation” 
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by H.T.M. Colwell, in our June issue, had ‘“‘. . . very 
pertinent data giving not only drainage costs, but a basis 
for estimating resulting maximum possible increase in 
production.” It also gave “*...a very important general 
review which should be updated at least every other 
year...’ as the scene changes. 


Robert M. Plank, Assistant Regional Manager, Farm 
Credit Corporation, P.O. Box 249, Kelowna, British 
Columbia, wrote that ‘““The Energy Demands of Agri- 
culture’ by I.F. Furniss in our June issue was well 
written, informative, timely, and important. He also 
said that CFE is an informative and important publica- 
tion for agriculture. 


Lester Settle, Secretary-Manager, N.S. Federation of 
Agriculture, Box 784, Truro, Nova Scotia, also liked 
the Furniss article, and would like to see more regional 
material, especially on electrical energy. 
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IN REPLY TO AUTHORS AND EDITORS REGARDING OCTOBER 1978 
CANADIAN FARM ECONOMICS 


I have read one or more of the following articles: 
(1) Management for Increased Productivity in Dairy Farming 


(2) Economic Analysis of Crop Rotations in Western Canada 
(3) Part-Time Farming in Nova Scotia 


1. My comments are on article number (1) (2) (3). 


2. Ona scale of one to ten how useful was this article to you? 
not useful very useful 
7) a zi) pee See Reaeen Dee a7 
1 2 35 5 6 ii 8 9 10 
3. Why? 


4. How useful was the whole issue to you? 


5. Do you have any suggestions or questions on the contents of this issue? 


My comments may (_ ) may not (_ ) be used in a future issue of this publication. (A copy of your comments 
will be forwarded to the author.) 


NAME (Mr. or Ms.) Occupation 
(Please Print) 


ADDRESS 


Please return the above to: 


Earl Love, Managing Editor, Canadian Farm Economics 
Information Services 

Agriculture Canada, Sir John Carling Building 
OTTAWA, Ontario 

Canada 
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AN ECONOMIC ASSESSMENT OF ZERO TILLAGE IN 
WHEAT-FALLOW ROTATIONS IN SOUTHERN ALBERTA 


The economic feasibility of using her- 
bicides to replace mechanical tillage 
operations was assessed for two- and 
three-year spring wheat rotations at 
Lethbridge, Alberta. The results indi- 
cate that moisture conservation, grain 
yields, and erosion resistance can be 
improved with zero tillage. In addition, 
substantial savings in labor, fuel and 
oil, machine repairs, and overhead 
costs can be achieved. Widespread 
adoption of zero tillage will, however, 
depend on individual farm character- 
istics and whether producers can pur- 
chase effective herbicides for less cost 
than the savings in labor and machin- 
ery services coupled with the increased 
returns from the higher yields. 


R. P. Zentner and C. W. Lindwall* 


INTRODUCTION ness in controlling soil erosion and reducing soil mois- 
ture losses that often plague dryland farmers. Their 
intentions were to establish principles under which 
herbicides could substitute for some or all of the tillage, 
realizing that the best herbicides then available were too 
expensive to be of practical use to producers. Their 
research did show that with zero tillage surtace residue, 
moisture conservation, yields, and other physical and 
chemical soil characteristics were equivalent or superior 
to conventional tillage systems (Molberg and Hay 1968, 
Anderson 1971). Some studies, however, have shown 
that moisture conservation and yields were reduced 
with minimum and zero tillage but this was often at- 
tributable to poor weed control with the available 
herbicides (Black and Powers 1965, Molberg et al. 
1967, Bentley et al. 1978). 


Widespread producer acceptance of technological 
change in agriculture has traditionally taken many 
years. Notable exceptions have been the licensing of 
new crop varieties, the application of commercial fer- 
tilizers, and the expanding use of agricultural chemicals. 


An agricultural technology that has recently entered 
western Canadian agriculture is the concept of zero till- 
age cropping. This concept involves planting a crop in 
a seedbed that has not been tilled since planting the 
previous crop. Weeds are controlled with appropriate 
herbicides. 


The concept of zero tillage was first successfully prac- 
tised in the United States as early as 1944 (Lonbard 
1944). The practice has since become very popular, 
particularly in the cornbelt region, with over 3.25 mil- 
lion ha of cropland currently being managed with zero 
tillage systems (Anonymous 1978). 


With the recent availability of effective new herbicides, 
dryland grain producers in western Canada can con- 
sider zero tillage as a possible alternative to conven- 
tional practices. For individual producers, however, it 
remains to be seen under which conditions zero tillage 


About 15 years ago, researchers in the semiarid regions may be profitable. 


of western Canada and the northwestern United States 


began to study the zero tillage concept and its effective- : ee 
6 stra Be P This study examines the economic feasibility of pro- 


ep tat ducing spring wheat under zero tillage practices in the 
*Mr. Zentner is a research economist and Mr. Lindwall, an 


agricultural engineer at the Agriculture Canada Research Sta- taped igniogionrof western (Canada: Specifically, * ier 
tion, Lethbridge, Alberta. designed to measure the differences in resource require- 
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ments (e.g., labor, fuel and oil, and machine repairs) 
between various conventional tillage methods and zero 
tillage wheat-fallow rotations. As well, it was designed 
to estimate maximum expenditures that farmers could 
afford for herbicides under the zero tillage rotations at 
various prices for labor and wheat. 


DATA SOURCE AND THE EXPERIMENT 


This study used data collected in a field-scale experi- 
ment at the Agriculture Canada Research Station, Leth- 
bridge, Alberta, from 1968 to 1976. 


The experimental site consisted of 10 adjacent fields, 
each measuring 22 m by 187 m. Two two- and two 
three-year rotations involving conventional and zero 
tillage practices were established on the fields, without 
replication. Each field was divided (split-plot design) 
to permit planting with two types of conventional 
seeder. Soil at the site is classified as Lethbridge silt 
loam of the Orthic Dark Brown Chernozem soil group. 


A wide-blade cultivator was selected as the major till- 
age implement for the conventional tillage rotations 
because it is considered to be the best machine for 
trash conservation (Anderson 1961). Herbicides used 
for the zero tillage rotations were limited to those 
having no residual effect on subsequent crops. Paraquat, 
a non-selective herbicide, was the main herbicide used 
to control weeds before planting and during the fallow 
season. Several applications were generally required 
during the fallow season to achieve effective weed con- 
trol. Fall or early spring applications of 2,4-D were 
used to control winter annual weeds on chemically- 
treated fallows. 


The rotations studied were as follows: 

1. spring wheat-fallow (wide-blade cultivator as the 
major tillage implement), 

2. spring wheat-fallow (herbicides only for weed con- 
trol), 

3. spring wheat-spring wheat-fallow (wide-blade culti- 
vator as the major tillage implement), and 

4. spring wheat-spring wheat-fallow (herbicides only 
for weed control). 


\ 


All conventional tillage areas received two tillage op- 
erations with a heavy-duty cultivator and rod weeder 
attachment for seedbed preparation. No seedbed pre- 
paration was performed for zero tillage rotations; her- 
bicides were applied to control weeds before seeding. 
All fields were planted to spring wheat at 67 kg/ha 
with a semi-deep furrow drill (23-cm row spacing) and 
a double-disc press drill (18-cm row spacing). Fertilizer 


2 


was not applied on fallow or recropped plots in any of 
the years. Herbicides for wild oats — barban and 
benzolyprop ethyl — and 2,4-D were used when nec- 
essary for in-crop weed control. For yield determina- 
tion at maturity, the fields were threshed with a self- 
propelled combine. Straw was distributed with a 
paddle-type spreader attachment on the combine. 


METHOD OF ANALYSIS 


The analysis was done in two stages. In the first, differ- 
ences in resource requirements (e.g., labor use, fuel 
and oil, and machine repairs) were calculated between 
the conventional tillage rotations (rotations 1 and 3) 
and the zero tillage rotations (rotations 2 and 4). These 
differences included the costs associated with fallow 
preparation, seedbed preparation, planting, in-crop 
weed control, harvesting, and transporting and storing 
the grain. Differences in overhead costs (i.e., investment 
and depreciation) were estimated for the conventional 
tillage and zero tillage rotations. 


In the second stage, break-even prices for herbicides, 
that equated the net revenue from wheat production 
under conventional tillage and zero tillage rotations, 
were calculated using three prices for labor ($0, $5, and 
$10 an hour) and three prices for wheat ($110, $147, 
and $184/t). These break-even values represented the 
maximum expenditures for weed control with herbicides 
under the zero tillage method that would be competi- 
tive with conventional tillage methods. 


A 600-ha case farm with a typical machinery comple- 
ment was selected for analysis. A farm-level simulation 
model of dryland crop production that included the 
major physical, biological, and economic variables re- 
quired for the evaluation of new dryland farming tech- 
nologies was used (Zentner et al. 1978). The model was 
modified to accommodate the particular machine opera- 
tions and sequences used in the experiment for each 
rotation and year. 


To determine differences in overhead costs between the 
conventional tillage and zero tillage rotations, those 
machines that were not required for the zero tillage 
rotations were removed from the farm inventory (i.e., 
heavy-duty cultivator, wide-blade cultivator, and large 
tractor). Machine repair and depreciation functions 
used in the model are reported in Andruchow and 
Shortreed (1976). Prices for fuels were set at $0.12/L 
for diesel and $0.15 for gasoline. Prices for in-crop 
herbicides were set at $2.35/ha for broadleaf herbicides 
and $12.97/ha for post-emergence wild oat herbicides. 
Prices for other inputs and resources were representa- 
tive of 1978 conditions. 
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RESULTS AND DISCUSSION 


Under the conventional tillage rotations, an average of 
5.4 tillage operations were required for effective weed 
control during the fallow season. Under the zero tillage 
rotations, an average of 4.3 applications of herbicide 
were required to control weeds on fallow for the two- 
year rotations and 5.4 applications for the three-year 
rotations. In-crop herbicides were required in seven of 
the nine years for all rotations; however, in some years 
(Table 1) heavy wild oat infestations resulted in signifi- 
cant yield losses. 


The wide-blade cultivator was effective in conserving 
plant residue on the soil surface during the fallow 
season. Loose and anchored surface residue after fal- 
low averaged 1288 kg/ha under conventional tillage. 
This is the minimum amount of surface residue required 
to prevent soil erosion (Lindwall 1977). Under zero 
tillage, nearly all of the plant residue remained in an 
upright, anchored position throughout the fallow pe- 
riod, thus providing excellent erosion protection. Sur- 
face crop residue after zero tillage fallow averaged 
2710 kg/ha. 


Available soil moisture at planting averaged about 
18 mm more on fallow and about 10 mm more on 
stubble under zero tillage than for conventional tillage. 
At the time of planting, soil tests for nitrogen and 
phosphorus on the fallow and stubble plots were similar 
for conventional and zero tillage. Despite evidence of 
a nitrogen deficiency, stubble plots were not fertilized. 
This enabled easier assessment of tillage and seeding 
practices. 


The two types of conventional seed drill used in the 
experiment performed satisfactorily for the zero tillage 
operations under most conditions (Lindwall and Ander- 
son 1977). The semi-deep furrow drill experienced 
$15.98 for each ha of land cropped using zero tillage 
some problems with plugging, resulting in shallow 


penetration and poor seed placement, when large 
quantities of loose surface residue were present. The 
double-disc press drill also had some problems with 
penetration and seed placement, particularly on stubble 
land. Yields of grain, however, did not show any sig- 
nificant difference because of the type of seed drill used 
during the study. For this reason, average yields from 
fields planted with the semi-deep furrow and double- 
disc press drills were used. 


Spring wheat yields were generally higher with zero 
tillage than with conventional tillage on both fallow and 
stubble (Table 1). The yield advantages with zero till- 
age were attributable mainly to greater moisture con- 
servation and shallower seeding. 


Total resource requirements (excluding herbicide ex- 
penditures for weed control on fallow and before plant- 
ing) were lower for zero tillage than for conventional 
tillage. For the two-year rotations, zero tillage required 
an average of 80.7 percent of the resources required 
for conventional tillage, when labor was valued at $5 
an hour. Similarly, for the three-year rotations, zero 
tillage required lower total resources (83.7 percent) 
than conventional tillage at the same price for labor. 


Seasonal labor requirements, particularly during the 
spring and summer, were reduced substantially using 
zero tillage (Table 2), with greater savings under the 
two-year rotation than the three-year. Fuel and oil 
and machine repair costs were also substantially re- 
duced for zero tillage. These resource savings averaged, 
for the two-year rotations and $9.41 for the three-year 
rotations, when labor was valued at $5 an hour. In 
addition, savings in overhead costs totalled $14.75 
for each ha of land cropped using zero tillage for the 
two-year rotations and $11.06 under the three-year 
rotations. These resource savings, however, do not in- 
clude the added cost of herbicides required to control 
weeds on fallow or before planting on areas being 
cropped. 


TABLE 1. SPRING WHEAT YIELDS BY ROTATION AND YEAR ON UNFERTILIZED FIELDS 


Rotation 1968 1969 


1970 dot 


fore 1973 1974 1975 1976 Mean =i DE 


Two-Year Rotation 
Conventional Tillage 


— Fallow 1812 2304 1550 1705 
Zero Tillage — Fallow 2116 2257 1967 1819 
Three-Year Rotation 
Conventional Tillage 

— Fallow 1644 2022 12406 1550 

— Stubble 1078 701 755 364b 
Zero Tillage — Fallow 1927 1954 2374 1624 

— Stubble 1469 782 768 1038 


*Standard deviation. 
*’Heavy wild oat infestations depressed yields. 
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kg/ha 
2089 1375 1348 2385 2075 1846 384 
2345 1617 10785 2405 2116 1967 418 
2149 1307 1590 2500 2201 1819 451 
1294 438 748 1773 755 876 431 
2533 1415 10515 2405 2365 1961 505 
1314 620 1004 1846 1233 1118 384 


TABLE 2. COMPARISON OF RESOURCE REQUIRE- 
MENTS FOR ZERO TILLAGE AND CONVENTIONAL 
TILLAGE, 1968-76 


Two-Year Rotations 
(Zero Tillage as 


Three-Year Rotations 
(Zero Tillage as 


Percent of Percent of 

Resource Conventional) Conventional) 
Labor — Springa ma 62.2 

Summer 44.6 66.3 

Fall¢ 83.6 92.8 

Total WAbae/ TAH 
Fuel and Oil 57.9 Ted 
Machine Repairs 5229 62.7 


@Includes labor required for all activities before May 21 of each year. 
’Includes labor required for all activities between May 21 and August 
20 of each year. 

‘Includes labor required for all activities after August 21 of each 
year. 


Zero tillage has an economic advantage over conven- 
tional tillage only if the savings in labor and machinery 
costs, combined with the greater returns from the in- 
creased crop yields, more than compensate for the 
added cost of herbicides. In the experiment, paraquat 
was the main herbicide used because of its efficacy 
and non-residual effect on the crop, and because it was 
the only herbicide of its kind when the experiment 
was started. As used in the experiment, however, it was 
not economical. Fewer applications or use of other 
herbicides now available may be equally or more 
effective. 


In the second part of the analysis, break-even prices 
for herbicides using zero tillage were analyzed. The 
break-even price was defined as the maximum expendi- 
ture that could be made for herbicides for controlling 
weeds during the fallow season and before planting, 
to produce the same net revenue from the conventional 
and zero tillage practices at a particular price for labor 
and wheat. 


Break-even prices for herbicides using zero tillage for 
the two-year rotations were positive (Table 3). In other 
words, some money was available for purchasing her- 
bicides under all labor and wheat price situations con- 
sidered. The break-even prices rose with increases in 


TABLE 3. BREAK-EVEN PRICES FOR HERBICIDES 
UNDER THE TWO-YEAR ZERO TILLAGE ROTATION2 


Price for Labor ($ an Hour) 


Price for Wheat 


0) 5 10 
$/t = $/ha = 
110 36.95 43.27 49.60 
147 41.32 47.65 a }e)48)7/ 
184 45.70 52202 58.34 


*Break-even prices include an overhead cost saving of $14.75/ha 
cropped. 


the price for labor because less labor was used. They 
also increased as the price for wheat increased because 
of the yield advantage over conventional tillage. 


Break-even prices for herbicides using zero tillage for 
three-year rotations displayed patterns similar to those 
under the two-year rotations (Table 4). As the price of 
wheat increased, the break-even prices for chemical 
weed control before planting on stubble fields increased 
at a faster rate than the break-even prices for fallow 
fields. This was caused by the yield differential between 
stubble and fallow using zero tillage compared with 
conventional tillage (i.e., a yield advantage of 242 
kg/ha on stubble versus 128 on fallow). It should again 
be pointed out that neither stubble nor fallow fields 
were fertilized for this study. Optimum fertilizer appli- 
cation might magnify or mask yield differences resulting 
from different tillage systems. 


If producers are able to purchase effective herbicides 
for less cost than the break-even prices, then zero till- 
age has an economic advantage over conventional 
tillage. It is apparent from these results that zero till- 
age may be more practical in the recropping phase of 
a rotation than for the fallow phase because of the low 
herbicide requirements (one application before seed- 
ing) and the relatively greater yield advantage. 


SENSITIVITY OF RESULTS 


Two factors that influenced the results of this study are 
the age of the machines and the size of the farm 
selected for the analysis. Farms with newer machines 


TABLE 4. BREAK-EVEN PRICES FOR HERBICIDES UNDER THE THREE-YEAR ZERO TILLAGE ROTATION2 


Price for Labor ($ an Hour) 


0 5 10 
Price for Wheat Fallow® Stubbles Fallow® Stubbles Fallow? Stubbles 
$/t _ $/ha — 
110 35.10 36:33 40.73 38.01 46.30 39.69 
147 40.24 45.15 45.87 46.83 51.50 48.51 
184 45.37 53.97 51.00 55.65 56.64 oy SES! 


*Break-even prices include an overhead cost saving of $11.06/ha cropped. 
'Break-even prices refer to the maximum expenditures that could be made for herbicides to control weeds on the fallow during the fallow 
period and before planting. 
‘Break-even prices refer to the maximum expenditures that could be made for herbicides to control weeds on stubble land before planting. 
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have lower repair costs, thus reducing the profitability 
of zero tillage relative to conventional systems; how- 
ever, the higher investment and depreciation costs asso- 
ciated with newer machines increase the relative prof- 
itability of zero tillage practices. The net effect of new 
machines on the profitability of zero tillage depends 
mainly on the relative changes in overhead and repair 
costs. 


Large farms generally have lower overhead and operat- 
ing costs per unit area than smaller farms because of 
economies of size (Johnson 1977). Consequently, zero 
tillage practices might be more profitable for smaller 
than for larger farms because more resources per unit 
area may be released or saved. 


Machine repair costs were about 18 percent lower for 
all rotations when new machines were used on the case 
farm. Hence the savings in resources were reduced 
under the zero tillage rotations by $2.91 for each ha of 
land cropped for the two-year rotation and $1.68 for 
the three-year rotation. Using zero tillage, savings in 
overhead costs increased $9.60 for each ha of land 
cropped for the two-year rotations and $7.21 for the 
three-year rotations, when new machines were con- 
sidered. As a result, break-even prices for herbicides 
averaged $6.69 higher for each ha using zero tillage 
for two-year rotations and $5.53 higher for the three- 
year rotations, under all price situations when new 
machines were considered. 


Resource and overhead cost savings per unit area using 
zero tillage were higher when a 360-ha farm was con- 
sidered instead of a 600-ha farm. The savings in 
-labor, fuel and oil, and machine repairs averaged 
$1.88/ha more for the two-year rotations and $1.04 
more for the three-year rotations (when labor was 
valued at $5 an hour). Overhead cost savings, using 
zero tillage, were higher for the 360-ha farm than for 
the 600-ha farm. For the two-year rotations, savings 
averaged $5.34 more for each ha of land cropped and 
for the three-year rotations averaged $3.98 more. 
Break-even prices for herbicides using zero tillage 
averaged $7.21/ha more than for the two-year rota- 
tions and $5.01/ha more than for the three-year rota- 
tions (when labor was valued at $5 an hour). The 
break-even prices were affected more by the price for 
labor on the 360-ha farm than on the 600-ha farm 
because of the greater savings in labor. 


SUMMARY AND CONCLUSIONS 


This study examined the economic feasibility of using 
herbicides to replace mechanical tillage operations 
under two spring wheat rotations at Lethbridge, 
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Alberta. The results show that substantial savings in 
labor, fuel and oil, machine repairs, and overhead 
costs can be achieved with zero tillage. In addition, 
higher grain yields resulting from greater moisture 
conservation, and improved soil erosion control result- 
ing from greater quantities of surface residue after 
fallow, make zero tillage a potentially attractive alter- 
native to conventional practices. Adoption of zero 
tillage, however, will depend on many individual farm 
characteristics and whether or not producers can pur- 
chase efficacious herbicides for less cost than the break- 
even prices estimated in the study. 


Further investigation of agronomic and economic 
aspects of zero tillage under various crops, rotations, 
soil types, herbicide programs, with and without the 
application of commercial fertilizers, is required before 
recommendations for widespread adoption of zero 
tillage should be made. Available results suggest that 
zero tillage has the greatest potential in a recropping 
system where herbicide requirements are low and 
yield advantages are substantial. 
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MARGINS IN THE DAIRY PROCESSING INDUSTRY 


This article compares the gross mar- 
gins of Canadian cheese and butter- 
powder manufacturers with those of 
U.S. dairy processors. Earlier Cana- 
dian estimates of the gross margins 
of U.S. and Canadian dairy processors 
may have exaggerated the extent that 
Canadian gross margins per hL of milk 
exceed those of the United States. The 
main reason for this error resulted 
from underestimating the U.S. milk-to- 
product conversion factors, thus un- 
derestimating U.S. gross margins. 


After modifying the conversion fac- 
tors, the average gross margins for the 
U.S. dairy processors are still below 
those of Canadian processors, espe- 
cially for butter and powder. This ar- 
ticle looks at the economic factors that 
appear to allow U.S. dairy processors 
to survive on the lower gross margins, 
namely better capital utilization, lower 
input costs, and more extensive eco- 
nomies of scale. 


M. F. Konecny and S. C. Thompson* 


INTRODUCTION 


Since World War IJ, the Canadian dairy processing 
industry has been characterized by many small firms 
transporting fresh milk to nearby processing plants. In 
addition, an unstable milk supply flowed to cheese and 
butter plants, as they were the last users to receive 
milk and were highly competitive in their bidding to 
obtain it (9 and 11). In the summer peak production 
period plants receive milk to the limit of their capacity, 
and in the winter there are severe shortages. Since the 
demands of the fluid processors are satisfied first, pri- 
marily because milk for fluid uses commands a higher 
price, the peaking in the milk supply to cheese and 
butter processors is more exaggerated than the sea- 
sonal peaking of the milk production itself. The rela- 
tively stable supply of milk to fluid manufacturers is 


guaranteed by provincial milk marketing boards, so 
the non-fluid manufacturers do not always receive the 
milk supplies that they would like (9). 


The number of cheese and butter plants in Canada 
has been declining during the last decade. For exam- 
ple, in Ontario the number of cheese plants fell from 
132 to 69 between 1968 and 1974; likewise, the num- 
ber of creameries dropped from 95 to 43 (9). At the 
same time the average size of the plants remaining 
in the industry is increasing; for example, the number 
of processing plants (creameries plus cheese factories) 
in Ontario handling a throughput of over 29 000 t of 
milk increased to 20 in 1974 from eight in 1968 (9). 
In Quebec the number of industrial milk plants fell 
from 65 in 1973 to 42 in 1976. 


*M. F. Konecny is a principal consultant in economics with 
the Bureau of Management Consulting, Supply and Services 
Canada. S. C. Thompson is the former head of Bio-Economic 
Research in the Policy, Planning and Evaluation Branch, 
Agriculture Canada. He is now Deputy Director of Agriculture 
Canada’s Animal Research Institute. 
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The reduction in the number of dairy processing plants 
in Canada is similar to the U.S. situation, except that 
the consolidation of plants began earlier in the United 
States (7 and 13). What is different about the Canadian 
situation is that the total production of butter and 


F 


cheddar cheese is falling. While the U.S. production of 
all cheese increased 96 percent between 1960 and 1974, 
and that of cheddar 84 percent (7), the Canadian out- 
put of manufactured dairy products has decreased. 
From 1972 to 1976, Canadian butter production 
dropped from 136000 to 114000 t, and cheddar 
cheese from 87 000 to 76 000 t, while the manufacture 
of other cheeses increased from 26000 to 48 000 t 
(17). 


DAIRY PROCESSING COSTS 


The dairy processing industry is characterized by sev- 
eral factors that make the study of cost functions for 
individual dairy products difficult. Most importantly, 
the industry manufactures joint goods from a single 
primary material input — milk. For example, skim 
milk powder is a by-product of butter manufacture, 
and various whey products are by-products from the 
manufacture of cheese. Moreover, many other dairy 
products can be made simultaneously with cheese or 
butter at the most modern and integrated processing 
plants. 


In addition to the production of joint goods at the plant 
level, the industry is vertically integrated so that there 
are many inter-plant transfers of products at various 
stages of fabrication. Within a single company, these 
inter-plant transfers are made at cost and the only 
information that can be obtained (sometimes even for 
the company itself) is the total value added from all 
operations. Furthermore, a large proportion of the 
administration, transportation, and capital costs of the 
dairy processing industry is shared among the various 
products. Accordingly, data on product costs and other 
aspects of the dairy industry tend to be incomplete or 
inconsistent (10). Hence, individual product processing 
costs are usually estimated indirectly. 


One estimation method relies on the calculation of a 
gross margin of revenue over milk input costs. This 
method differs from many calculations of gross mar- 
gins in that no attempt is made to deduct all variable 
costs from total revenues; rather, the cost of only one 
input — milk, is deducted from the total revenues of the 
processed dairy products. The purpose of this is to 
concentrate on the spread between the producer re- 
ceipts and the processor receipts. Accordingly, the gross 
margins to the processors are defined as: 


GaFne Gakuen 6 
where: G = the gross margin per hL (100 L) of milk 


to the processors, 
Pp = the price per kg of a particular product, 


Py = the price per hL of milk to the pro- 
cessors, and 

C = the conversion factor or the amount in 
kg of a single, well-specified product 
that can be manufactured from a hL of 
milk. 


The dairy industry’s conversion to the metric system 
has resulted in milk being measured by volume (in hL) 
instead of weight. However, cheese, butter, and milk 
powder will be sold by weight (in kg). (For converting 
weight to volume, one hL of milk weighs 103 kg.) 


The methodology is clearly sensitive to the conversion 
factors which are defined as amounts of manufactured 
product as a function only of the milk input. In other 
methods the conversion factors could be estimated as 
a function of labor or some other input; hence, the 
usefulness of defining conversion factors on one input 
depends upon the objective of isolating that input from 
the others in the manufacturing process. For purposes 
of examining the price spread between the farm gate 
and the wholesaler, it is reasonable to isolate the milk 
from the other processing costs by means of the pro- 
cessing conversion factors. 


These conversion factors play an important role in 
government forecasting of demand for milk, and in 
administrative pricing formulae used in the milk pro- 
ducing and processing sectors. However, the conversion 
factors in the dairy processing industry are not unique. 
They vary considerably among plants, among regions, 
and particularly between the United States and Canada. 
There are five general ways in which the conversion 
factors can be affected. 


First, the conversion factors depend on all the inputs 
used to manufacture a product, and changes in the 
use of non-milk inputs, such as labor, may affect the 
quantity of final output of a given product that is manu- 
factured from the milk. Second, the conversion factors 
for any given product are affected by the mix of by- 
products that are also manufactured from the basic 
input — the milk; for example, some products, like 
ice cream, require more butterfat than others, like skim 
milk, thus reducing the amount of cheese or butter that 
could be manufactured from a given amount of milk. 
Third, the physical technology affects the amount of 
butterfat and non-fat solids that can be extracted from 
the milk; that is, the physical technology determines 
the extent to which the milk can be processed. Fourth, 
the quality of the milk coming into the plant directly 
affects the conversion factors; most importantly, the 
quantity of cheese or butter that can be produced from 
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a hL of milk increases as the butterfat content of the 
‘milk increases. Finally, there are slight differences in 
the physical composition of dairy products. For exam- 
ple, some cheddar cheese has a slightly higher moisture 
content than other cheese given the same name. The 
process making the moister cheese would display 
a higher conversion factor. Thus, the conversion 
factors are not unique but dependent upon the exact 
inputs and outputs of each plant. Nevertheless, to make 
general comparisons of gross processing margins it is 
necessary to estimate average conversion factors for 
the groups of plants being compared. 


GROSS MARGINS IN 
DAIRY PROCESSING 


The current methodology, described by Equation (1), 
was used to estimate the gross margins for Ontario 
processors of cheese (and its by-products — whey 
powder and whey butter) and butter (with by-products 
of skim milk powder and buttermilk powder), and to 
compare the margins with those of Wisconsin pro- 
cessors from January 1973 to June 1976. Throughout 
that period the estimated gross margins for Ontario 
processors of cheese (and its by-products — whey 
remained fairly stable for periods of several months 
and gradually increased in steps. The calculated U.S. 
gross margins displayed much greater fluctuations, in- 
cluding the appearance of negative gross margins for 
butter and powder during four months of 1973-74. 
Generally, the estimated gross margins for butter and 
powder in Ontario were about twice those of Wiscon- 
sin, and gross margins for butter and all by-products 
were about 1.7 times those of Wisconsin. For cheese 
alone, Ontario margins were estimated at about 1.7 
times larger than Wisconsin’s, and gross margins for 
cheese plus all by-products were calculated to be about 
1.3 times larger in Ontario. Moreover, a faint trend 
was observed that showed the gross margins for all 
of the dairy products studied increasing more quickly 
in Ontario than in Wisconsin. 


To illustrate the calculated gross margins, an example 
was selected using June 1976 data for cheddar cheese. 
Cheese rather than butter and powder was chosen 
because the joint goods problem, though still present, 
is much less severe with cheese. 


The June 1976 wholesale price for cheddar cheese in 
Ontario was $2.47/kg. The price of a hL of class 5a 
milk (the class of milk used in the manufacture of 
cheese and butter) to the processing plants was fixed 
at $19.75. It was assumed that 9.36 kg of cheddar 
cheese could be manufactured from a hL of milk in 
Ontario. Hence, the gross margins to the plants were 
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calculated to be [($2.47) X (9.36) — $19.75] or 
$3.37/hL of milk. 


In Wisconsin the wholesale price of cheddar cheese in 
June 1976 was $2.05; the milk cost $18.56/hL and 
the Wisconsin conversion factor was estimated at 9.92 
for cheddar cheese. The estimated gross margin was 
[($2.05) xX (9.92) — $18.56] = $1.77. Thus, the 
Canadian gross margin for cheddar cheese alone ap- 
peared to be almost twice the U.S. margin. When addi- 
tional alowances were made for all of the by-products, 
as well as the cheese itself, the total gross margins for 
Canada were still calculated to be 1.66 times higher 
in June 1976. 


The accuracy of the current parameters in the gross 
margin methodology was checked in two ways. First, 
the accuracy of the prices and conversion factors used 
was verified. Second, independent estimates of the 
gross margins to the plants, especially for U.S. pro- 
cessors, were sought. 


The Canadian prices, set by the Canadian Milk Supply 
Management Committee, were easily verified. It was 
more difficult to verify the U.S. prices, because they 
are determined more by the market mechanisms and 
vary slightly from plant to plant according to the 
available supplies of milk. Although the exact time 
series of prices used could not be reconstructed exactly, 
discussions with dairy experts in the United States at 
private plants, at the United States Department of 
Agriculture (USDA), and at many universities, as well 
as an examination of the prices used in studies of the 
U.S. dairy processing industry (1, 2, 7, and 12), indi- 
cated that the prices to and from the U.S. plants were 
very close to those assumed. 


The conversion factors, on the other hand, could not 
be validated. Private consultation with U.S. dairy ex- 
perts and an examination of published and unpublished 
studies (6, 7, 12, and 13) show that the assumed U.S. 
conversion factors may be too low, thus understating 
U.S. gross processing margins. This is true for both 
cheddar cheese and for butter and powder. Specifically, 
a more realistic estimate of the average conversion 
factor for cheddar cheese processing plants in northern 
USS. states is 10.4 kg of cheese per hL of milk instead 
of 9.92. Likewise, the conversion factors for butter and 
powder for U.S. plants are closer to 4.61 for butter and 
8.37 for non-fat dry milk rather than the 4.40 and 8.24 
that are assumed. 


For the U.S. conversion factors all sources of informa- 
tion tended to support the average conversion factors 


stated above. There was less agreement for Canadian 
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plants. Dairy experts in Canada believed that the 
Canadian conversion factors were about the same as 
those currently employed in the methodology. Dairy 
experts at the USDA were skeptical that conversion 
factors for Canadian plants were as low as those pre- 
sently assumed. But there is some evidence that even 
modern Canadian integrated processing plants operate 
on conversion factors lower than those assumed by the 
parameters of the methodology. For cheese, the re- 
vealed conversion factor at one large plant in Quebec 
was 9.16. A study of nine Ontario cheese processing 
plants by Murchie-Stewart (11) in 1969 showed that 
the conversion factors for those plants ranged between 
8.76 and 9.15, an average of 8.99. In that study the 
average butterfat content of the milk going into the 
plants was untypically low (3.54 percent on a weight 
for volume basis). An informal sampling of Ontario 
plants in 1977 indicated that the milk then being re- 
ceived was about 3.6 percent weight for volume (equiv- 
alent to 3.5 percent on a weight to weight basis). A 
simple proportional scaling of the Murchie-Stewart 
results based on a butterfat content of 3.60 percent 
would lead to a 1976 Ontario conversion factor of 
9.14 for cheese. 


The butterfat content of milk received at processing 
plants has shown a tendency to fall over the long term. 
This will reduce the amount of butter which can be 
made from a hL of raw milk. Industry experts in 
Canada believe that the conversion factor may now 
have fallen to 4.22 from the 4.40 volume for volume 
that Statistics Canada uses. 


Returning now to the example of gross processing 
margins for cheddar cheese in June 1976, and using 
the modified Canadian and U.S. conversion factors, the 
Wisconsin cheese processors would receive a gross 
margin of [($2.05) X (10.4)] — $18.56 = $2.76. The 
Ontario plants would receive [($2.47) Xx (9.14)] —- 
$19.75 = $2.83. 


Moreover, a review of many U.S. studies indicates that 
the U.S. gross processing margins are in accordance 
with our modified estimates of them as above (1, 6, 7, 
8, 12, and 13). For example, a common estimate for 
gross processing margins for cheddar cheese in north- 
ern US. states in 1975 was $2.32 to $2.50/hL of milk. 
This was supported by information from a plant (12), 
from a U.S. university study (7), and from discussions 
with dairy experts at the USDA. An annual average 
estimate of Wisconsin cheese margins for 1975 using 
the gross margins methodology with the conversion 
factor modified to 10.4 is $2.50. 


The modified conversion factors are summarized in 
Table 1. It must be emphasized that more study is 
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needed to obtain the exact Canadian conversion fac- 
tors for both cheese and butter and powder, and that 
this can only be done with actual primary data from 
the plants. Canadian conversion factors are now being 
reviewed by Agriculture Canada’s minister’s committee 
on dairy statistics, and it is apparent, because of under- 
stating U.S. margins, that the current method’s para- 
meters overstate the extent of the differences between 
the gross margins of U.S. and Canadian dairy pro- 
cessors. Even if the conversion factors currently used 
in the method for Canadian plants are correct, much 
of the apparent discrepancy disappears if the USS. 
conversion factors are modified. And if the modified 
Canadian conversion factor for cheese used in the 
example above is approximately correct, then the 
difference in the gross margins for cheese is less than 
one cent/kg of cheese. The difference in the estimated 
gross margins for butter and powder between Wiscon- 
sin and Ontario processors is reduced more than 60 
percent by correcting the U.S. and Canadian conver- 
sion factors. There still remains a significant difference, 
however,’ between U.S. and Canadian gross processing 
margins for butter and powder. 


TABLE 1. MILK CONVERSION FACTORS 
(KG OF PRODUCT PER HL OF MILK) 


Ontario Dairy Processors Wisconsin Dairy Processors 


Product 


Previous Modified Previous Modified 
Cheddar 
Cheese 9.36 9.14 9.92 10.40 
Butter 4.40 4.22 4.40 4.61 
Skim Milk 
Powder 8.24 8.24 8.24 S50 


HIGHER U.S. CONVERSION FACTORS 


There are two basic reasons why the conversion 
factors are generally higher for the U.S. plants: the 
milk coming into the plant is different, and the manu- 
factured products are slightly different. The input 
differences constitute by far the most important reason. 


The single most significant factor is that the butterfat 
content of milk received by U.S. non-fluid dairy 
processors averages about 3.78 percent weight for 
volume (7), while milk for Ontario plants may be as 
low as 3.60 percent butterfat, although the Canadian 
average is nearer to 3.68 percent. In addition, discus- 
sions with U.S. and Canadian dairy experts indicate 
that the non-fat milk solids are also higher in U.S. 
milk. The U.S. and Canadian butterfat content of milk 
has shown a downward trend for many years because 
of a decline in the high fat breeds and the increase in 
the milk yield per cow, which tends to lower fat con- 
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tent. The total non-fat milk solids going to the U.S. 
plants are higher on an annual average basis because 
there is more winter milk in the United States. Since 
the Canadian milk production pattern has a higher 
proportion of spring and summer milk, which cattle 
produce mainly by grazing, the Canadian milk has on 
the average a higher water content. That is, allowing 
dairy cattle to feed primarily on grass in the spring 
and summer reduces the proportion of solids in the 
milk. 


Because a higher proportion of U.S. cheddar cheese is 
used for further processing (processed cheese) than 
Canadian (5, 7, and 16), the average U.S. cheddar 
requires less aging. Hence, the U.S. cheese on the 
average has a slightly higher moisture content. Dis- 
cussions with dairy experts in Canada and the United 
States indicate that the moisture content of U.S. cheese 
is about 37 to 38 percent, while that of Canadian 
cheddar is approximately 36 to 37 percent. 


LIMITATIONS OF A GROSS 
MARGINS METHODOLOGY 


It has been shown that updating the conversion factors 
for Ontario and Wisconsin dairy processors did not 
entirely explain the differences in gross processing 
margins seen in the mid-seventies, especially for butter 
and powder. Accordingly, it is appropriate to consider 
three economic factors that would account for higher 
gross margins for Canadian processors: capital utiliza- 
tion, manufacturing costs, and economies of scale. 


First, better capital utilization can be achieved at the 
U.S. plants because their inflow of milk displays less 
seasonal variability. Although both U.S. and Canadian 
producers have flattened the seasonal peaking in milk 
production in the last eight years, the U.S. production 
has less seasonal variation, and averages around a ratio 
of 52:48, summer-to-winter production. In contrast, 
Canadian summer-to-winter production of manu- 


facturing milk hovers around a 70:30 ratio: Hence, the - 


under-utilization of plant facilities is less at U.S. plants 
in the non-peak periods, which is most of the year. 
As the plants become larger and more capital intensive, 
this peaking is more and more of an economic handicap 
for the Canadian plants. 


Second, several manufacturing costs, most notably 
wages, are lower for U.S. plants (6, 12, 13, and 15). 
In addition to wage rates being somewhat lower, 
especially at the managerial level, the U.S. plants have 
more flexibility for releasing labor when it is redundant 
and in adding or extending work shifts in the peak 
production periods (12). 
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Finally, evidence from Canada and the United States 
shows that substantial economies of scale exist in the 
production of both cheese and butter. While neither 
country is fully exploiting these economies, U.S. plants 
appear to be ahead in the trend toward consolidation 
and higher milk throughput. The question of economies 
of scale is, however, a complex one, and the following 
section is devoted to a more detailed analysis of Cana- 
dian and U.S. differences. 


ECONOMIES OF SCALE IN 
DAIRY PROCESSING 


Several studies have recently shown that massive 
economies of scale exist in the manufacture of cheese 
and butter and powder (3, 6, 7, 9, and 13). For butter 
and powder plants they are most obvious. At small 
scales of butter production (less than 300 t a year) it 
is possible to survive economically by processing butter 
primarily from farm-separated cream if that supply 
can be obtained (3). Since most farmers find it more 
profitable to sell whole milk, creameries based on farm- 
separated cream are becoming increasingly rare. For 
plants using primarily whole milk as input or receiving 
inputs of milk equivalents in excess of 7 500 t, combi- 
nation butter and powder plants are economic (3). As 
far as butter only is concerned,! increasing the output 
from 500 t a year to | 000 t reduces the average in- 
plant unit processing costs about 27 percent; average 
unit costs fall another 16 percent by processing 1 500 t 
a year; moving to 2 000 t reduces the average unit cost 
another 7 percent, and the average costs level out 
thereafter (3). For powder, economies of scale are 
present but not so pronounced. For either a roller- 
dried process? or a spray-dried process of manu- 
facturing skim milk powder, the average unit costs are 
reduced about 22 percent by increasing the output from 
about 800 t to 1 720 t of powder (the equivalent of 
500 to 1000 t of butter). After that scale only the 
spray-dried method is economic. Doubling production 
from 1 720 t of powder decreases unit costs again ap- 
proximately 18 percent (3). 


If anything, these figures underestimate the economies 
of scale because they are based on slightly dated 
technologies. Recent developments, such as _ totally 
automated evaporators and spray driers, automated 
packaging equipment, self-cleaning cream separators, 


1In practice, the amount of skim milk powder that must be pro- 
duced is determined by the level of butter production; manu- 
facturing one kg of butter implies that about 1.9 kg of skim 
milk powder are processed in a combination plant. However, 
since the economies of scale are more pronounced for butter 
production, it is of interest to abstract from the joint goods 
problem and disaggregate the economies of scale. 

*Hardly any roller-dried skim milk powder is made today. Less 
than 18 t were manufactured in 1975. 
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and high capacity continuous-flow-of-product plants 
(where the labor requirements are reduced to a few 
supervisory personnel), indicate that economies of 
scale will become even more significant (13). A 1972 
study of economies of scale in hypothetical U.S. butter 
and powder plants estimates that the relative economies 
of scale are significantly larger than the Canadian butter 
and powder estimates cited above, and that the average 
unit processing costs do not level off until combination 
plants have a throughput of about 225 000 t of milk 
annually, or more than 9 500 t of butter (13). In sum- 
mary, significant economies of scale are obtainable for 
combination butter and powder plants up to a scale of 
2 000 t of butter a year and probably beyond. 


For the manufacture of cheddar cheese, the economies 
of scale continue at a diminishing rate up to large out- 
put levels — at least 7000 t a year (6 and 7). Since 
there is a wide variety of cheese-making technologies, 
the actual economies depend on the technology em- 
ployed; but the key point is that economies of scale 
do exist. Plants with outputs below 1 000 t of cheese 
a year make slim profits at best, and may not be able 
to cover overhead costs despite the fact that most U.S. 
and Canadian plants were operating at that level in 
1973 (3, 6, and 7). In the long run, firms not covering 
overhead costs must become more efficient or be 
forced out of business. Increasing output from 1 000 to 
2 000 t can lower average unit costs about 23 percent, 
and moving to 4 000 t can reduce unit processing costs 
a further 6 percent (6). 


Significant economies in the manufacture of cheddar 
cheese can be realized at an annual output level of 
4000 t. Some economies can be achieved even at 
higher levels, and this situation will likely become more 
pronounced (7). 


It is clear that neither Canadian nor U.S. plants are 
fully exploiting the economies of scale in the manu- 
facture of cheese and butter and powder. However, 
although there is great variability in the size and effi- 
ciency of plants in both countries, the U.S. plants are 
on the average ahead in capturing the economies of 
scale. For example, in Minnesota in 1970, 123 butter 
or combination processing plants were in operation 
with an average annual output of 1 134 t of butter. 
U.S. dairy experts believed that a substantially more 
efficient situation would be 15 to 20 butter and powder 
plants, each processing an average annual output of 
5 500 to 11 000 t of butter (13). Considerable progress 
has been made toward that objective in Minnesota. 
In contrast, in 1973 Canada had 242 creameries, all 
but 44 of which manufactured less than 500 t of butter 
a year (4); only eight Canadian plants processed more 
than 2 700 t in that year (4). 


ie 


A similar situation exists with cheese. In 1972, 73 out 
of 613 U.S. cheddar cheese plants manufactured more 
than 2 250 t a year; 11 manufactured more than 9 000 
t annually (7). The average production per cheddar 
cheese plant in Minnesota, which had the highest aver- 
age plant production in 1973, was 6 200 t; in Wiscon- 
sin, which had by far the largest total production of 
any state, the average plant size was 1 220 t, slightly 
less than the U.S. average plant production (7). In 
contrast, out of 128 Canadian cheddar cheese plants 
in 1973, the production of only 35 was in excess of 
450 t (4) and only nine manufactured more than 
1 800 t (4). 


Figure | provides a graphic illustration of the difference 
in the distribution in the size of cheddar cheese plants 
between Ontario and Quebec, which together manu- 
facture almost 85 percent of Canadian cheddar cheese, 
vis-a-vis American plants in the most comparable situa- 
tion. The curves for the Canadian plants are based on 
1973 data (4) while that for cheddar cheese plants in 
the north-central states is based on 1972 information 


(7). 


Decreasing marginal costs to the plants may be arrested 
at certain throughput volumes because of increasing 
milk assembly or transportation costs. As the milkshed 
grows for each plant as a result of a reduction in the 
number of plants, the average transportation and other 
milk assembly costs could increase. Although there are 
some economies of scale in milk assembly costs, these 
are more limited than those for the processing costs 
(13). Moreover, as fuel prices rise and the real costs 
of transportation increase, rising unit assembly costs 
will have an even stronger offsetting effect on the 
economies of scale in processing. 


THE OUTLOOK FOR DAIRY 
PROCESSORS 


In the long run, Canadian processors face a difficult 
adjustment. To compete vigorously with the U.S. dairy 
manufacturers, the processing plants? must be designed 
around output levels that yield substantial economies 
of scale. This requires a large and guaranteed through- 
put of milk. Moreover, since in the dairy processing 
industry the economies of scale result in a higher pro- 
portion of capital costs (7, 13, and 14), the peaking 
problem becomes relatively more costly, i.e., plant 
under-utilization becomes relatively more expensive. 


To realize the economies of scale, plants must not only 
have a large and stable throughput but must also be 


*Certain types of specialty cheeses and aged cheddar can be 
produced in plants that do not exhibit large economies of scale. 
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DISTRIBUTION OF CHEESE PLANTS BY SIZE 
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able to secure markets. It is not presently clear that 
the total market can be expanded, unless new export 
opportunities are found. Given the two-price system 
of most dairy-exporting countries (one price for 
domestic consumption and a much lower one for 
exports), non-subsidized opportunities for foreign 
markets are unlikely to materialize. 


The existence of economies of scale, however, gives 
the efficient processors even more incentive to obtain 
supplies that would otherwise be used by less efficient 
plants. It is a characteristic of firms facing economies 
of scale (downward sloping cost-curves) that, given a 
fixed price for output, expanding throughput at the 
margin is profitable; hence, with a virtually fixed 
national milk production, an expanded throughput to 
the plants capable of achieving economies of scale can 
for the most part only be achieved by diverting supplies 
from an existing plant. In Ontario, additional quota 
must be bought if throughput is to be expanded. 
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The economies of scale can largely be realized by 
expanding the throughput to some of the existing pro- 
cessing plants rather than constructing new ones (7, 9, 
and 11). Nevertheless, several technological improve- 
ments can further reduce unit costs (5, 6, 7, 13, and 
14), so eventually new investment will have to be 
attracted to the industry. This study’s findings indicate 
that the consolidation of the Canadian dairy process- 
ing plants is not yet complete. The introduction of 
advanced technology throughout the industry has been 
and continues to be a major factor in the consolidation 
of dairy processing plants. 
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FARMERS’ PARTICIPATION IN 
REGISTERED RETIREMENT SAVINGS PLANS 


An increasing number of farmer-tax- 
payers participated in Registered Re- 
tirement Savings Plans during the 
1971-74 period. Farmers’ decisions to 
participate in these plans were at least 
partly influenced by whether or not 
their sources of the non-farm portion 
of their total net income and the level 
of their total net income led to tax- 
saving advantages. It was also found 
that a high proportion of farmer partic- 
ipants wished to provide some future 
family protection and some tax savings 
if and when incomes increased. 


F.L. Tung and R.S. Rust* 


come taxes in high income years to the low income 
retirement years.! 


INTRODUCTION 


Along with the rapid changes in the Canadian economy 
and the increasing complexity of farming operations, 
financial planning for retirement is becoming an in- 
creasingly significant part of farm management plan- 
ning. Some farmers, for example, establish a financial 
plan for retirement by continuously putting back their 
savings into farm expansion and thereby generating 
greater income or equity to finance their needs through 
the retirement years. Other farmers set up alternative 
financial plans for retirement by diversifying their 
savings into non-farm investments such as stock, bonds, 
debentures, or other non-farm securities. 


Because of their tax-deferring nature, RRSPs might 
have been used by many farmers in establishing finan- 
cial plans for their retirement years. Little has been 
published, however, about the actions farmers take 
concerning their retirement plans in general and their 
participation in RRSPs in particular. This paper is 
therefore directed towards examining farmers’ actions 
in purchasing RRSPs based on taxfiler data for the 
1971-74 taxation years. More specifically, the paper 
deals with two question areas, whether or not there is 
any significant difference in the rate of participation in 
RRSPs between farmer and non-farmer taxpayers, and 
if the tax-saving advantages and the amount of income 
farmers earned from non-farm sources are significant 
factors in determining the purchases of RRSPs. If not, 
what are other possible factors? 


After the introduction of the Registered Retirement 
Savings Plans (RRSPs) under the revised Income Tax 
Act in 1957, farmers were able to establish financial 
plans for retirement by placing some of their savings 
in these plans, hence deferring a portion of their in- 


An analysis of factual data on the two question areas 
helped to reveal whether or not farmers consider alter- 
native retirement plans more or less beneficial than 
RRSPs. In addition, such analysis provides background 


*F, LL. Tung is an economist with the Regional Development 
Analysis Division, Policy, Planning and Economics Branch, 
Agriculture Canada. R. S. Rust is Chief, Resource Analysis, 
Production Analysis Division, Policy, Planning and Econom- 
ics Branch, Agriculture Canada. The authors acknowledge 
assistance with data collection from Mrs. J. Leblanc-Cooke of 


Agriculture Canada, when she was with Statistics Canada, and 
Dr. R. D. Bollman of Statistics Canada, and also helpful 
comments from both of them as well an anonymous reviewers. 
Any errors or omissions remain, however, the sole responsi- 
bility of the authors. 


CANADIAN FARM ECONOMICS Vol. 13 No. 6 


1The terms of coverage in RRSPs are complex and are available 


from various publications. This paper does not duplicate such 
coverage but the major terms which relate to the analyses 
presented are in Appendix A. The available publications are 
listed under References. 
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for further investigations of the number of farmers who 
might receive annuity payments and reveal the extent 
of possible changes in the income level of retired farm 
operators. 


DATA SOURCE, INCOME DEFINITIONS, 
AND FARMER CLASSIFICATION 


Income taxfiler data for the taxation years 1971-74 
were used to determine the percentage and the number 
of farmers by income class who participated in RRSPs 
during these years. 


Several income definitions are used in this paper. Total 
net business income includes net income returns from 
farming, including any deemed income for the year, 
salaries and wages received, professional income, com- 
mission income, fishing income, rental income, and 
other business incomes, Total earned income includes 
total net business income, company pension benefits, 
government pension benefits, and alimony and mainte- 
nance. Total net income is the sum of all income from 
all sources, including both earned and unearned in- 
comes. Unearned income includes investment income, 
family allowances, net capital gains, dividends from 
taxable Canadian corporations, and other unspecified 
income. 


Taxfilers who reported no farm income source were 
classified as a non-farm group while all other taxfilers 
who reported some farm income (either positive or 
negative) were classified as full-time farmers, commer- 
cial part-time farmers, or as non-commercial part-time 
farmers, according to the following definitions: 


— A full-time farmer is a taxfiler whose net farm in- 
come was greater than 50 percent of his total net 
business income.? 


— A commercial part-time farmer is a taxfiler whose 
net farm income was between 10 percent and 50 
percent of his total net business income. 


— A non-commercial part-time farmer is a taxfiler 
whose net farm income was less than 10 percent of 
his total net business income. 


“It was recognized that days of off-farm work would be a better 
variable for classifying farmers into the normally used terms 
of full-time and part-time farmers, etc. Such a variable, how- 
ever, was not available from taxfiler data. Hence net farm 
income relative to total net business income was used by as- 
suming that a unit of an operator’s time devoted to his different 
business activities would generate the same amount of net 
income. Given this assumption, higher net farm income rela- 
tive to total net business income implies that more time was 
devoted to the farm business. Thus such an operator can then 
be roughly classified as a full-time farmer. 
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An alternative method was used to classify those tax- 
filers who had a negative net farm income. In this 
situation, a taxfiler was classified as a “full-time 
farmer” when the tax return indicated a negative net 
farm income but the value of the farm products sold 
exceeded $15,000. Taxfilers who had a negative net 
farm income but sold between $5,000 and $14,999 
worth of farm products were classified as commercial 
part-time farmers, and those who had a negative net 
farm income and sold less than $5,000 of farm prod- 
ucts were classified as non-commercial part-time 
farmers. 


COMPARISON OF RRSP PARTICIPATION 
RATES BETWEEN FARM AND 
NON-FARM GROUPS 


In 1971 there were 9,533,292 income taxfilers in 
Canada, of which 366,288 reported some farm income 
(Table 1). If the latter number represents the total 
number of farmers in 1971, then the 12,669 farmers 
who reported having made some contributions to 
RRSPs in that year represented 3.5 percent of all 
farmer-taxfilers.* The participation rate in RRSPs by 
the non-farm group in the same year was 3.7 percent. 


The RRSP participation rate of all taxfilers was 
generally low, but it did increase from 1971 to 1974, 
and the proportion of farmers participating increased 
faster than that of the non-farm group. This might 
have been partly due to a faster growth rate in farm 
income than in non-farm income. Generally, 1972 to 
1974 were years of high farm income. In 1974 the 
proportion of farmers participating in such plans was 
about 15 percent, while the proportion of the non- 
farm group was approximately 7.8 percent. 


The data in Table 2 indicate that the amount of the 
average contributions of taxfilers to RRSPs increased 
during the 1971-74 period. The average contribution 
of each contributor in the farm group increased from 
$1,136 in 1971 to $2,264 in 1974, compared with 
an average increase from $912 in 1971 to $1,265 in 
1974 for each contributor in the non-farm group. The 
total average fund that farmers contributed to these 
plans represented about 4 percent of the total earned 
income of all farmers during 1971-74.4 


°The 1971 Census of Agriculture indicated that there were 
365,352 farms (excluding institutional farms) and 366,288 farm 
taxfilers. The totals are not the same since the definitions used 
in this study of taxfiler data differ from those applied in data 
obtained from the Census. For more detail see the first entry 
under References. 


*The total earned income of farm group taxfilers for the 1971 


taxation year was $334 million and for the 1974 taxation year 
$3,234 million. Total income was $633 million in 1971 and 
$3,798 million in 1974. 
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SIGNIFICANCE OF EARNINGS FROM 
NON-FARM SOURCES ON THE 
PARTICIPATION RATE IN RRSPs 


The findings suggest that farmers’ decisions to partic- 
ipate in RRSPs were at least partly influenced by 
earnings received from non-farm sources. The partici- 
pation rate in RRSPs for non-commercial part-time 
farmers was considerably higher than that for full-time 
farmers (Table 3). The rate of participation in RRSPs 
for full-time farmers increased from 2.7 percent of the 
total number in 1971 to 9.7 percent in 1974, while for 
the non-commercial part-time farmers the rate in- 
creased from 4.5 percent in 1971 to 18.4 percent in 
1974. The participation rate in RRSPs for commercial 
part-time farmers was 2.5 percent which was somewhat 
lower than that for full-time farmers. This might have 
been due to unusually high farm income during most 
of the period investigated. As a consequence, full-time 
farmers who derived a large proportion of their total 
net income from the farm business were in a better 
position than part-time farmers to participate in the 
plans. 


The distribution of farmers who participated in 
RRSPs differed greatly among the three groups.> Of all 
farmer participants in 1971, approximately 55 percent 
were non-commercial part-time farmers, 40 percent 
_ were full-time farmers, and about 5 percent were com- 
mercial part-time farmers. In 1974 the corresponding 
proportions were 77, 21, and 2 percent. These data 
indicate some measure of the significance of earnings 
from non-farm sources in farmers’ decisions on 
whether or not to participate in such retirement plans. 
The importance of earnings from non-farm sources 
might be attributable to earnings from these sources 
being more predictable than net farm income. As a 
consequence, non-commercial part-time farmers were 
in a relatively better position to plan for their retire- 
ment through the purchase of RRSPs. 


The average yearly contribution for each of the four 
years studied was greater for the non-commercial part- 
time farmer group than for the full-time farmer group. 
There could be several reasons for this, including the 
possibility that full-time farmers had more options for 


°The percentage distributions of the total number of farmers 
who participated in RRSPs by different farmer groups during 
the taxation years 1971 to 1974 are as follows: 


1971 1o72 1973 1974 


Full-Time Farmers S04 mee 9 So Sela OA Ce 2 23 
Commercial Part-Time 

Farmers 5.43 4.05 2.56 2.08 
Non-Commercial Part-Time 

Farmers S50 [66:82 2973.20) 6°69 
Total 100.00 100.00 100.00 100.00 
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deferring taxes without using RRSPs. The averages for 
1971 and 1974 for the former group were $1,828 and 
$2,315, while for the latter group the averages were 
$1,039 and $2,122. While the average contribution of 
the commercial part-time farmers exceeded that of 
the above two groups in 1971, 1972, and 1973, their 
average contribution in 1974 was the lowest of the 
three groups (Table 4). It appears that the non-com- 
mercial part-time farmers were much more involved 
with RRSPs than full-time farmers, both in terms of 
the proportion of the group contributing and of the 
average group contribution. This indicates that deci- 
sions to adopt RRSPs as a means of financial planning 
for retirement was more prevalent among the former 
group than the latter. 


INCOME LEVEL AND 
PARTICIPATION RATE 


The data presented in Table 3 also show that as the 
level of total net income increased, the rate of partici- 
pation in RRSPs also increased. The rate of partici- 
pation in RRSPs, for example, for full-time farmers in 
1971 ranged from 0.46 percent for the negative total 
net income class to 32.08 percent for the total net 
income class of $40,000-$50,000. Similar relationships 
between the rate of participation and the level of total 
net income existed for all three groups for the years 
investigated. It was also found that the amount of con- 
tributions for each contributor increased rapidly as 
total net income increased (Table 4). 


THE EFFECT OF TAX-SAVING 
ADVANTAGES ON THE 
PARTICIPATION RATE 


The above findings imply that decisions on whether or 
not to participate in RRSPs are strongly influenced by 
the tax savings that result. It is also possible, however, 
that other factors might determine the final outcome. 
To analyze this situation, all farmers who participated 
in plans during the period were put into two income 
classes — those with annual total net incomes less than 
$10,000 and those with annual total net incomes 
greater than $10,000. There would generally not be 
much, if any, tax saving advantages for those having 
annual total net incomes below $10,000; their marginal 
tax rates are relatively low after deductions for per- 
sonal exemptions, dependents, and other standard ex- 
emptions. It would appear that the possible tax-saving 
advantage for this group would not be the most signifi- 
cant factor in deciding whether or not to purchase 
RRSPs. In 1971 over 63 percent of the full-time far- 
mers who participated in RRSPs were in this class. 
The corresponding proportion for commercial part- 
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time farmers was 42 percent and for non-commercial 
part-time farmers 41 percent (Table 3).° 


It was not possible to determine from the information 
available the reasons why some farmers invested in 
RRSPs when such purchases were not likely to result 
in a tax saving. Three factors which might have partly 
accounted for these purchases are discussed in the re- 
mainder of this section. 


FAMILY PROTECTION 


Some farmers might have purchased life-insured 
RRSPs to meet farm and household debt payments in 
case of death, since family protection appears to be a 
major concern for those farmers investing in RRSPs. 
Lomberg and Krofta indicated that life insurance pro- 
tection was used more by low income, middle-aged 
farmers than by older, well-established farmers in 
Wisconsin. In their study, 84 percent of those opera- 
tors who were in their forties purchased life insurance, 
compared with 75 percent of those respondents in their 
fifties, and about 50 percent of those 60 years of age 
or over. 


The actual number of farmers who purchased life- 
insured RRSPs was not available but, as indicated in 
Table 5, many were young and middle-aged. In 1971, 
for example, about 55 percent of all farmers partici- 
pating in RRSPs were from 35 to 54 years of age. This 
distribution remained relatively constant over the 
period investigated. If the relationship between the 
farm operator’s age and the number of purchases of 
life-insured RRSPs in Canada was similar to that 
revealed in the Lomberg and Krofta study, it is prob- 
able (based on data in Table 5) that the majority of 
farmers having total net incomes of less than $10,000 
purchased life-insured RRSPs for family protection 
with the additional thought that if their incomes grew 
in the future a tax saving might also be possible. 


INCOME FLUCTUATIONS 


Year-to-year income fluctuations could be another 
reason why many low-income farmers invested in 


®°The percentages of farmers who contributed to the RRSPs 
(whose total net incomes were less than $10,000) to the total 
number of farmers contributing to the plans by farmer group 
are as follows: 

1971 1972 1973 1974 


Full-Time Farmers 63C1S— US9.2 2 43.37 @ B32 5 
Commercial Part-Time 

Farmers AD Sie pete Od 7.62 2 Bless 
Non-Commercial Part-Time 

Farmers 40.69 39.66 27.67 18.86 
All Farmers 49.63 45.50 31.73 21628 
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RRSPs. This most likely applied to full-time farmers 
and to a lesser extent to part-time farmers. When 
farmers purchased inflexible RRSPs in their high- 
income years they had to continue their plans in low- 
income years. It is believed (based on data in Table 6) 
that some farmers who had high incomes had pur- 
chased inflexible retirement plans before 1971 and 
were committed to make annual contributions after 
their total net income dropped under $10,000. If this 
is the case, then these farmers would be included in the 
period investigated. In 1972, for example, 15,496 tax- 
filers reported income which was $1,000 to $1,999 less 
than the total net income they had received in 1971. 
In 1973, 14,103 taxfilers received from $1,000 to 
$1,999 less total net income than they received in 1972. 
The fact that some farmers were classified in the cate- 
gory of those having total net income of less than 
$10,000 for the period under study does not neces- 
sarily imply that these same farmers did not previously 
have substantially higher incomes. 


Approximately 30 percent of farm taxfilers had a lower 
total net income in 1972 than they had in 1971, of 
which about 4 percent had a decrease in total net busi- 
ness income of $5,000 or more. In 1973 approximately 
11 percent of farm taxfilers had a lower total net income 
than in 1972, and 4 percent of this group also had a 
decrease of $5,000 or more in total net income. 
Farmers who experienced an income reduction of 
$5,000 or more, however, could not be more precisely 
identified. It is probable that such farm taxfilers likely 
constituted a very small proportion of those farmers 
who had a total net income of less than $10,000 and 
who invested in RRSPs. 


RRSPs FOR SPOUSES 


Since 1974 a taxpayer has been allowed to purchase 
an RRSP for his spouse, providing that such a pur- 
chase does not exceed his maximum contribution. The 
participation in 1974 could have resulted from some 
farmers purchasing spousal retirement plans. Such 
purchases might only reflect a means of compensating 
a spouse for contributions made to the work and opera- 
tion of the farm business rather than any serious thought 
that there might be a tax-saving advantage. This con- 
jecture, however, could not be verified from the data 
available. 


SUMMARY AND CONCLUSIONS 


This analysis of farmers’ participation in RRSPs for 
the taxation years 1971 to 1974 was conducted to 
study the extent of farmer activity in retirement plan- 
ning. While it was recognized that RRSPs are only one 
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TABLE 6. NUMBER AND PERCENTAGE OF CHANGES IN TOTAL INCOME OF TAXFILERS REPORTING GROSS 
FARM INCOME OF $1,200 OR MORE, 1971-73, CANADA@ 


1972 1973 
Change in Total Net 
Income Taxfilers Taxfilers 
No. % No. % 
More than $5,000 9,266 3.70 9,032 3.61 
$4,999 — $4,000 SAS TZ 3,131 125 
$3,999 — $3,000 4,985 2.00 4,943 1:97 
$2,999 — $2,000 8,576 3.43 7,966 3.18 
$1,999 — $1,000 15,496 6.20 14,103 5.64 
$ 999—$1 34,038 13.59 27,813 na 
Negative Change Total 75,540 30.19 66,988 26.76 
$0 —$ 1,000 56,135 22.43 45,393 18.13 
$1,111 —$ 2,000 41,409 16.54 34,099 13.62 
$2,111 —$ 3,000 25,961 10537; 23,406 9.36 
$3,111 —$ 4,000 16,378 6.55 16,975 6.78 
$4,111 —$ 5,000 10,248 4.10 12,762 5.09 
$5,111 —$ 6,000 6,816 Zee 9,476 3.79 
$6,111 —$ 7,000 4,612 1.84 7 Silal 2.94 
$7,111 —$ 8,000 3,167 1.26 6,000 2.40 
$8,111 —$ 9,000 2,274 0.91 4,670 1.87 
$9,111 — $10,000 1622. 0.65 Soe. 1.49 
Greater than $10,000 6,152 2.46 19,441 Ger! 7) 
Positive Change Total 99,234 69.81 116,338 73.24 
Total 174,774 100.00 183,326 100.00 


*Classification of taxfilers into different levels of changes in total net income was based on the amount of changes in total net income for each 
individual taxfiler. A taxfiler was classified into the ‘‘more than $5,000” group if his total net income in 1972 was reduced $5,000 or more, 


compared with that in 1971. The result for 1973 presented in the table was based on the 1972 total net income of each individual. 


Source: Special tabulation received from Statistics Canada. 


method by which farmers can plan for future income 
after retirement, it was considered an essential starting 
point for analyzing such activity. The study found that 
the rate of farm taxfilers’ participation in RRSPs was 
greater than that of the non-farm group. This might 
have been partly attributable to the fact that the years 
studied were relatively high farm income years and 
that the actions of farm taxfilers in planning for retire- 
ment might be different in some respects from those of 
non-farm taxfilers. Since the latter viewpoint could not 
be verified from the data available, it warrants further 
investigation. 


The analysis did indicate that farmers’ decisions to par- 
ticipate in RRSPs were at least partly influenced by the 
sources of the non-farm portion of their total net in- 
come and by the level of their total net income. The 
significance of earnings from non-farm sources on 
farmers’ decisions on whether or not to participate in 
RRSPs could be attributable to the stability and pre- 
dictability of earnings from these sources; this in turn 
would make it possible for such farmers to do some 
financial planning for retirement. 


The income level of taxpayers was positively related 
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to the participation rate in RRSPs. A large proportion 
of taxpayers who purchased such retirement plans, 
however, had a total net income less than $10,000. This 
in itself implies that tax saving was a minor factor 
affecting the decisions of these farmers in making 
RRSP purchases. It was concluded that the main rea- 
sons for farm taxfilers participating in this category was 
to provide some future family protection and to achieve 
some tax savings if and when their incomes increased. 
It was also realized that year-to-year income fluctua- 
tions possibly affected the statistical data in such a way 
that a relatively higher proportion of low income 
farmers appeared to have annually participated in 
RRSPs than actually did. This would be true if individ- 
ual participation was sporadic. 


An increasing number of farmers purchased RRSPs 
during the period studied. It could not be determined, 
under the fluctuating income situations that existed, 
however, whether these plans or other investment op- 
portunities provided the greatest return to investment. 
Such comparisons could be valuable to farmers con- 
templating future participation in RRSPs, but while 
they are considered to be desirable objectives, they 
were outside the scope of the present study. 
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APPENDIX 


MAJOR TERMS COVERED IN 
REGISTERED RETIREMENT SAVINGS 


Maximum Contributions and 
Over-Contributions 


The maximum contributions have changed several 
times since 1957; beginning with the 1976 taxation 
year they were as follows: 


— Taxpayers enrolled in a Registered Employee Pen- 
sion Plan may contribute up to $3,500 or 20 percent 
of “earned income’! each year, whichever is less 
(minus their contributions, if any), to the employee’s 
plan. 

— Taxpayers who are not members of a Registered Em- 
ployee Pension Plan (i.e., self-employed) may con- 
tribute up to $5,500 each year or 20 percent of 
“earned income,” whichever is less. 


A recent amendment to the Income Tax Act provided 
a penalty tax of 1.0 percent a month on contributions 
to an RRSP over the maximum contribution of $5,500 
for the year, if the excess remained in the plan. The 
excess amount contributed is not eligible for an income 
tax deduction. A taxpayer who has contributed less 
than $5,500 in a tax year but has contributed more 
than his eligible amount will be notified by an assess- 
ment notice from Revenue Canada. In this case, the 
taxpayer can withdraw the excess without penalty, 
providing it is withdrawn within two years from the 
date of over-contributing. If left in the plan to maturity, 
the excess will be taxed as income on withdrawal. This 
type of over-contribution eventually results in double 
~ taxation. 


Withdrawals from an RRSP 


Under the terms of the Income Tax Act the plans must 
mature before the holder’s 71st birthday, and the pro- 
ceeds payable at maturity must be by way of a life 
annuity or an annuity payable to the spouse or other 
designated beneficiaries under a joint survivorship 
clause not exceeding 15 years. No benefit is payable 
under a plan before maturity except in the form of a 
“refund or premium” in the event of death. A plan can 
be de-registered and cancelled at any time, however, 
and all of the funds withdrawn in cash. A partial with- 
drawal from an RRSP is also possible by transferring 
any portion to another plan, then de-registering the 
original plan. In all cases where RRSP funds are with- 
drawn, or annuity income is received, the proceeds are 
regarded as taxable income for the year in which they 
were received. 


1Earned income is defined in the text. 
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Some farmers contend that it is possible to use RRSPs 
to stabilize their income over time and at the same 
time to use such plans to reduce their income taxes. A 
farmer could put his earned income into an RRSP in 
higher income years and then de-register it in the years 
of low income. By doing this, an overall tax saving 
could result and the income flow over time therefore 
be stabilized. It is doubtful, however, if either of these 
objectives would be realized since there are fees for 
establishing an RRSP and also penalties for cancelling 
a plan. The fees and penalties could exceed the tax 
savings. 


Purchasing an RRSP for a Spouse 


Since 1974 a taxpayer has been allowed to purchase 
an RRSP for his or her spouse, providing that such a 
purchase does not exceed the taxpayer’s maximum 
contributions. The taxpayer’s contributions can be de- 
ducted from earned income on tax returns. Funds re- 
ceived from an RRSP purchased for a spouse become 
taxable income of the spouse. Consequently, a tax- 
payer’s earned income can be split by taking out an 
RRSP for both taxpayer and his or her spouse. This 
provision does not increase the maximum allowable 
contributions but it does give the taxpayer an option 
to direct part or all of his contributions to the spouse. 
By doing this the amount of income tax paid by the 
family over the years might be reduced. 


The spousal RRSP is particularly advantageous to a 
married couple when the taxpayer’s spouse has little 
or no income since the proceeds are attributed to the 
beneficiary for tax purposes. Before 1976 the spousal 
type of RRSP increased each year but there was an 
indication that many of these plans were terminated 
the following year. Hence conditions pertaining to 
spousal RRSPs were tightened, making it mandatory 
that funds put into such a plan could not be withdrawn 
for at least three years. If the funds were withdrawn 
earlier than this, the withdrawn funds became the 
income of the contributor. 
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NOTES 


TERMS OF REFERENCE AND 
PROCEDURES OF THE NATIONAL FARM 
PRODUCTS MARKETING COUNCIL 


Note to readers: The following is the new set of guide- 
lines for the Council outlined by Agriculture Minister 
Eugene Whelan. 


1. The National Farm Products Marketing Council 
(NFPMC) in fulfilling its duties must act in such a way 
that the following are achieved: 


(1) for producers — 
(a) more efficient producers have the opportunity 
to produce more of the regulated product; 
(b) there be uninhibited flow of product across pro- 
vincial boundaries; 
(c) the sale of product not be limited to certain 
buyers; 
(d) there be sufficient producers of the regulated 
product so that competition among producers will 
not be inhibited. 


(2) for processors and distributors — 
Processors and distributors must be able to obtain 
from Canadian producers sufficient product to sup- 
ply their customers at all times and at a price which 
will allow sale after processing at a price sufficient 
to return a reasonable profit. 


(3) to balance the interests of producers and consu- 
mers — 
(a) efficient producers should be able to obtain a 
reasonable return; 
(b) consumers should be able to buy an adequate 
supply of product at prices that are not more than 
sufficient to give efficient producers a reasonable 
return. 


In supervising and/or regulating a marketing plan, crit- 
ical areas for examination by Council are supply and 
price. In doing this, Council must continually assure 
itself that: 


(a) global quotas of the regulated product are large 
enough to supplement required imports and supply the 
demand of consumers and the reasonable demand of 
processors; 


(b) provincial quota restrictions for individuals should 
be sufficiently uniform that they do not result in signifi- 
cant cost differences between provinces; 


(c) provincial quota transfer rules should not result in 
production cost escalations; 


(d) prices to producers should be adequate to provide 
efficient producers a reasonable return (on average in 
any one year). Accordingly, great care must be used 
in formula pricing to use appropriate feed conversion 
ratios, feed costs, labor costs, depreciation and return 
on investment. Quota values would not be a reasonable 
cost factor; 


(e) prices to processors should be no more than suffi- 
cient to sell in competition with imported products 
made from the regulated product and make a reason- 
able profit. Imports considered here are those in excess 
of the Canadian regulated product quotas set by Can- 
ada under GATT Article XI; 


(f) while actual prices are not set out here, the formulae 
for establishing prices must be carefully scrutinized to 
ensure the maintenance of a Canadian industry. If 
quotas acquire values, then such values would be a 
significant indicator of price adequacy or inadequacy. 
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PUBLICATIONS 


Because of heavy demand for the Agricultural Market- 
ing Handbook by S. H. Lane (reviewed in our August 
Issue), the University of Guelph has found it necessary 
to charge a fee for this publication. It is now available 
for $4.55 plus mailing charges from the Campus Co- 
operative Bookstore, University of Guelph, Guelph, 
Ontario. 


Canadian Grains Industry Statistical Handbook. 1978. 
263p. Available for $5.00 from the Canada Grains 
Council, 500 — 177 Lombard Ave., Winnipeg, Mani- 
toba, R3B OWS. 


Fifteenth Annual Review: A Time for Reason. The 
Economic Council of Canada. October 1978. 159p. 
Available for $4.00 (Canada) or $4.80 (other coun- 
tries) through your bookseller or Printing and Publish- 
ing, Supply and Services Canada, Ottawa, Ontario, 
K1A 0S9. 


A Study of Profit Margins in the Food Industry. 1978. 
135p. Available free from the Anti-Inflation Board, 
12th Floor, 219 Laurier Ave. West, Ottawa, Ontario 
KIP 6B1. 


The following six publications are available free from 
Alberta Agriculture, 9718 - 107 St., Edmonton, AI- 
berta, T5K 2C8. 
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A Consensus of Costs and Returns — 50 Acres of 
Sweet Cor on a 320-Acre Irrigated Farm in the Taber 
District, Southern Alberta. A. G. N. Van Deurzen. 
November 1978. 


A Consensus of Costs and Returns — 100 Acres of 
Corn Silage on a 480-Acre Irrigated Farm in the Taber 
District, Southern Alberta. A. G. N. Van Deurzen. 
November 1978. 8p. 


A Consensus of Costs and Returns — 50 Acres of 
Green Field Peas on a 480-Acre Irrigated Farm in the 
Vauxhall District, Southern Alberta. A. G. N. Van 
Deurzen. November 1978. 8p. 


A Consensus of Costs and Returns — Winter Wheat, 
Barley, Rapeseed, and Summer Fallow on a 1280-Acre 
Farm, Spring Coulee District, Southern Alberta. A. G. 
N. Van Deurzen. November 1978. 12p. 


A Consensus of Costs and Returns — 300 Cow-Cali 
Ranch, Calgary District, South Central Alberta. G. 
Monner. 1978. 14p. 


A Consensus of Costs and Returns — 100 Cow-Calf 
Enterprise, Calgary District, South Central Alberta. 
G. Monner. September 1978. 15p. 


Zo 


IN REPLY 


We appreciate your letters and comments on articles 
in Canadian Farm Economics. Let us know if you think 
a subject deserves an article and we will try to accom- 
modate you. 


When forwarding your “In Reply” or letter, indicate if 
we may publish your comments in a subsequent issue. 


F. Westrik, of the Farm Credit Corporation, Chatham, 
Ontario, wrote to point out that in the “In Reply” of 
Canadian Farm Economics, Volume 13, Number 4, 
“the interest rates charged by the Farm Credit Corpora- 
tion as provided by A. S. Brunst are all 1% lower than 
the actual rates during 1970-1976.” 


Earl Cook, a geography professor at the College of 
Geosciences, Texas A & M University, College Station, 
Texas, gave the following comments on Jan Furniss’ 
article, “The Energy Demands of Agriculture,” in our 
June issue: “A major research interest of mine is the 
relations of food and feed production to other forms 
of energy, including the energy costs of producing 
food/feed energy. The article is thorough, informative, 
lucid, and emphasizes management options for the 
future.” 


Yasumasa Mita, a professor at the Dairy College, 582 
— Nishinopporo, Ebetsu City, Hokkaido, Japan, was 
pleased to learn about “recent trends and problems in 
Canada’s agricultural trade” from J. S. Lohoar’s article 
in our August issue. He finds CFE a very useful means 
of obtaining information about Canada’s farm econ- 
omy. Mr. Mita is interested in learning more about the 
“competition between Canada and the United States 
in agricultural trade.” 


Douglas Hoffman, a professor at the School of Urban 
and Regional Planning, Waterloo University, Water- 
loo, Ontario, liked G. E. Pugh’s article, “Some Ob- 
servations on the Cattle Cycle in Canada,” in our 
August issue, because “it helped to explain beef fluc- 
tuations and presented an additional factor that must 
be taken into account when attempts at stabilization 
are made.” He would like to see some follow up to the 
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paper, “for example, discussion concerning the value 
of cooperatives in effecting stabilization of cattle.” 


Allen R, Kingston, farm manager of Cumberland Farm, 
P.O. Box 208, Cumberland House, Saskatchewan, also 
had praise for the Pugh article: “The article summed 
up what most cattlemen knew, or thought they knew 
about the 10-year cycle and the whys of ups and downs. 
The point on heifer sales in the last cycle is well taken. 
A point missed was the effect of the Yom Kippur War 
and subsequent escalations of oil prices to countries 
developing a taste for red meat. The world price for 
meat dropped off and exporting countries like Australia, 
etc., were really strapped for a place to dump beef. 
Thank God the U.S. market for Big Macs is insatiable 
as I believe it kept the Canadian cow market from 
being a worse disaster than it was.” Mr. Kingston 
pointed out that this is not his original economic 
thought, but that he heard it from someone else — 
probably from Dr. “Red” Williams, of the University 
of Saskatchewan. 


Ralph Macartney, a beef cattle specialist with the De- 
partment of Animal and Poultry Science, University of 
Guelph, Guelph, Ontario, wrote the following: “The 
entire issue (August) was most helpful. It dealt with 
current issues and situations in agriculture in a clear 
and concise manner. This is the kind of information 
that I, as an extension person, need on a continuing 
basis. We need to be brought up to date on Canada’s 
trade position and the GATT negotiations. The cattle 
cycle is most important. Future issues could deal with 
other livestock and grain production cycles.” 


Robert N. Plank, Assistant Regional Manager, Farm 
Credit Corporation, P.O. Box 249, Kelowna, B.C. 
also found the August issue very useful. “As the first 
article indicates (J. S. Lohoar), trade is important to 
agriculture, and hence to people employed in, or 
dealing with, agriculture. The author (A. A. Darisse) 
provided a broad outline of the GATT, without too 
much detail. I have not found such information else- 
where . . . Article No. 3 (G. E. Pugh) is of direct 
interest to our business.” 
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IN REPLY TO AUTHORS AND EDITORS REGARDING DECEMBER 1978 


CANADIAN FARM ECONOMICS 


I have read one or more of the following articles: 


(1) An Economic Assessment of Zero Tillage in Wheat-Fallow Rotations in Southern Alberta 


(2) Margins in the Dairy Processing Industry 
(3) Farmers’ Participation in Registered Retirement Savings Plans 


1. My comments are on article number (1) (2) (3). 
2. Ona scale of one to ten how useful was this article to you? 
not useful 
1 2 3 4 5 6 | 8 9 10 
3. Why? 


4. How useful was the whole issue to you? 


5. Do you have any suggestions or questions on the contents of this issue? 


very useful 


My comments may (_ ) may not (_) be used in a future issue of this publication. (A copy of your comments will 


be forwarded to the author.) 


NAME (Mr. or Ms.) 
: (Please Print) 


ADDRESS 


Please return the above to: 


Earl Love, Managing Editor, Canadian Farm Economics 
Information Services 

Agriculture Canada, Sir John Carling Building 
OTTAWA, Ontario 

Canada 
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CONVERSION FACTORS 


Metric units 


LINEAR 


millimetre (mm) 
centimetre (cm) 
metre (m) 
kilometre (km) 


AREA 


square centimetre (cm?) 
square metre (m2) 
square kilometre (km?) 
hectare (ha) 


VOLUME 


cubic centimetre (cm3) 
cubic metre (m°) 


CAPACITY 
litre (L) 
hectolitre (hL) 


WEIGHT 


gram (g) 
kilogram (kg) 
tonne (t) 


AGRICULTURAL 


Approximate 
conversion 
factors 


x 0.04 
x 0.39 
MiOi25 
x0/02 


Results in: 


inch 
inch 
feet 

mile 


square inch 
square yard 
square mile 
acres 


cubic inch 
cubic feet 
cubic yard 


cubic feet 
gallons 
bushels 


oz avdp 
lb avdp 
short ton 


x 0.089 

© 0.357 

x Oey 
(mL/ha) x 0.014 
x 0.45 
x 0.89 
x 0.014 
x 0.405 


gallons per acre 
quarts per acre 
pints per acre 
fl. oz per acre 
tons per acre 

lb per acre 

oz avdp per acre 
plants per acre 


litres per hectare (L/ha) 


millilitres per hectare 
tonnes per hectare (t/ha) 
kilograms per hectare (kg/ha) 
grams per hectare (g/ha) 
plants per hectare (plants/ha) 
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GOVERNMENT POLICIES FOR THE 
CANADIAN DAIRY INDUSTRY 


IMPORTANCE OF THE DAIRY INDUSTRY 


In 1977, commercial sales of milk and cream accounted 
for almost 14 percent of Canadian farm cash receipts; 
with federal government direct subsidy payments in- 
cluded, they comprised nearly 17 percent. Sales of 
vealer calves and slaughter cattle from the dairy herd 
- represented an estimated 15 to 20 percent of Canada’s 
domestic beef supplies, and accounted for a further 
3 percent of total farm cash receipts. The dairy industry 
as a result is the most important source of farm income 
after beef. On the demand side, consumer expenditures 
on milk and dairy products made up almost 16 percent 
of total food expenditures in 1977, again second only to 
expenditures on beef. Taking the milk production and 
processing sectors together, the dairy industry con- 
tributed nearly two billion dollars (or approximately 
1 percent) to the Canadian gross national product in 
1977, and comprised about 97 percent of all Canadian 
milk requirements. 


GOVERNMENT INVOLVEMENT 


It is doubtful whether the dairy industry would be such 
a prominent sector of the Canadian economy without 


*D. Peter Stonehouse, a former Agriculture Canada economist, 
is with the School of Agricultural Economics and Extension 
Education at the University of Guelph. 
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A marked increase in government involvement in the 
Canadian dairy industry has occurred since the Second 
World War, particularly since the inception of the 
Canadian Dairy Commission (CDC) in 1966. Govern- 
ment efforts to exert more influence on domestic milk 
production, the level of producer returns, and inter- 
national trade in industrial milk products have led to 
the adoption of a wide array of policy instruments. A 
rather complicated dairy policy has resulted, one that 
is increasingly difficult to understand. The purpose of 
this paper is to describe the current dairy policy, explain 
how it has arrived at its present complex state, and out- 
line its basic intentions. The purpose is not to question 
or justify this policy. 


extensive government intervention. Provincial govern- 
ments, in pursuit of self-sufficiency in and year-round 
continuity of supplies, seasonal price stability, and 
adequacy of real returns to producers, are responsible 
for regulating prices and supplies of milk sold for fluid 
purposes within their boundaries. The federal govern- 
ment, in cooperation with provincial authorities, is 
responsible for regulating supplies and gross returns 
for industrial milk and cream used in the manufacture 
of butter, cheese, and other processed dairy products. 
The purpose of federal intervention since 1967 has 
been to establish an effective supply management pro- 
gram to achieve the following objectives: 


1. to ensure that Canadian domestic requirements for 
processed dairy products are met as much as pos- 
sible from Canadian sources of milk, and at the 
same time, avoid accumulations of large stocks of 
surplus processed products; 


2. to procure price stability for efficient Canadian in- 
dustrial milk producers and a level of real returns 
that includes reasonable compensation for manage- 
ment, labor, and capital invested; and 


3. to provide Canadian consumers with adequate and 
continuous year-round supplies of high quality pro- 


cessed dairy products at stable and reasonable real 
price levels. 


The object of effective supply management in the Cana- 
dian dairy industry is to make continual supply adjust- 
ments to obtain a reasonable supply-demand balance, 
and at a price predetermined by government to give a 
fair return to producers. The supply adjustment process 
has been complicated by the following domestic and 
international market trends in the 1970s: 


1. Persistent declines in domestic requirements for 
milk and dairy products as a group, despite ex- 
panding demand for some individual products, re- 
flected changes in consumer tastes and preferences, 
and negative consumer reaction to retail price 
increases. 


2. Growing international surpluses of processed dairy 
products caused world prices to fall and the dis- 
parity between rising Canadian (government-sup- 
ported) prices and falling world prices to widen. 
Consequently, Canadian export market opportu- 
nities decreased. 


3. Weather-related variations in pasture conditions 
plus fluctuating returns in beef and cash-cropping 
alternatives to milk production returns in Canada, 
led to alternating periods of excess and deficit milk 
supplies. 


Policy-makers have reacted by periodically prescribing 
additional counter-measures to fine-tune the adjust- 
ments necessary to attain an approximate supply- 
demand balance. With each new policy measure a 
further complicating factor is introduced, making it 
increasingly difficult to understand Canadian dairy 
policy and the government’s important role in the dairy 
industry. 


AN OVERVIEW OF GOVERNMENT 
DAIRY POLICIES 


Canadian dairy policy affects all sectors of the dairy 
industry from farm production of milk to international 
trade in processed dairy products. Table 1 provides a 
summary of the principal policy instruments that have 
been or are still in effect, the sectors affected, the 
periods in effect, the purposes of the policy instruments, 
and the levels of government responsible for each 
instrument. 


The primary goal of practically all of these policy in- 
struments, whether under federal or provincial jurisdic- 


tion, has been to encourage long-term viability in the 


ys 


domestic dairy industry, so that domestic consumption 
of dairy products may continue to be met predominant- 
ly by Canadian production. The most appropriate 
avenues for promoting a viable dairy industry were 
perceived to be stable farm: prices, with consequent 
reduction in risk, and a sufficient level of returns to 
encourage efficient-sized enterprises and the adoption 
of cost-saving technology. Discriminatory pricing and 
import tariff and non-tariff barriers are obvious exam- 
ples of price stabilizing and price increasing measures. 
Less obvious are the offers to purchase processed 
products at minimum guaranteed prices. These mea- 
sures were designed to allow processing plants to pass 
on some of the benefits of higher and more stable prices 
to milk producers. Direct subsidies to producers and 
subsidized exports of surplus processed products repre- 
sent further measures to increase producer returns. 


Subsidies at the same time represent costs to the tax- 
payer, while current support prices imply higher costs 
to the consumer. Hence, considerations of gains in 
producer welfare have been tempered by considerations 
of offsetting losses in consumer and taxpayer welfare. 
One consequence of government’s desire to balance 
producer, consumer, and taxpayer interests is the sup- 
planting of open-ended support systems with some sort 
of limited support program. For the dairy industry, the 
support program is limited first by issuing quotas on 
total milk shipments, second by establishing the maxi- 
mum percentage of total quota shipments eligible for 
direct subsidy payments, third by deducting from pro- 
ducers’ market returns “in-quota holdbacks” used to 
help finance export disposal of products surplus to 
domestic requirements, and fourth by exacting penalties 
on all shipments exceeding quota limits. 


Besides providing the tools for limiting the extent of 
overall producer support, government uses quotas, 
penalties, and holdbacks to manage supplies. Relaxing 
quota restrictions and lowering penalty and holdback 
disincentives encourages milk supply expansion (and 
vice versa). 


The sequence of decisions to be made for an effective 
supply management program is as follows: 


1. Some combination of support prices and direct 
subsidy levels must be selected to yield a unit pro- 
ducer target return that the government considers 
satisfactory to maintain a viable dairy industry. 


2. Total domestic market requirements for milk must 
be estimated in relation to the support price levels 


determined in step 1. 
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TABLE 1. PRINCIPAL CANADIAN DAIRY POLICY INSTRUMENTS 


Period in Effect 


Dairy Sector 


Fluid Milk Production . 


Discriminatory Pricing 


Industrial 


Milk and Cream Production 


Processing of Industrial 


Milk Products 


Domestic Retail Demand 
for — Butter 


— Fluid Milk 
-— Skim Milk Powder 


International Trade 


Policy Instrument 


Shipment Quotas 1967 


Shipment Quotas 1965? - 


1965? - 


Over-Quota Penalties 1969 - 
Direct Subsidies 
Discriminatory Pricing 
In-Quota Holdback 


1962 
1966? - 
1967 


Offers to Purchase 
with Guaranteed 
Minimum Prices 


1946 


Consumer Subsidies 


1962 - 1966 
1973 - 1975 
1973 - 1978 


Import Tariffs 1906 - 
Import Embargos 
Import Quotas 
Export Subsidies 


1951 - 
1975 - 
1964 


Ontario; — for Quebec, these policy instruments were introduced in 1971. 


Purpose of Policy 


Control Milk Supply 
Income Support-Stabilization 


Control Milk Supply 


Control Milk Supply 

Income Support 

Income Support-Stabilization 
Export Disposal of Surplus 


Wholesale Price Support 
for Selected Processed 
Products 


Retail Price Reduction 
or Moderation of 
Retail Price Increases 


Domestic Market 

(Price and Quantity) 
Protection 

Export Disposal of Surplus 


TABLE 2. INDUSTRIAL MILK TARGET RETURNS ADJUSTMENT FORMULA 


~ Component 
Index Base 
Weight (Percentage) 


Subcomponents (Dairy 
Cash Input Price Index) 


Consumer Price Index 
(Imputed Labor Earnings) 


1971 = 100 
35 


Dairy Ration, 16% 
Hired Labor 

Other Materials and Services 
Artificial Insemination 
Machinery Repairs 
Petroleum Products 
Custom Work 
Fertilizer 

Seed 

Building Repairs 
Property Taxes 
Electricity 


Total 


Dairy 
Cash Input 
Price Index 


1970-1972 = 100 
45 


13.4 
6.6 
7.8 
0.6 
3.1 
2.0 
0.4 
3.1 
1.9 
1.4 
2.8 
ik9 


45.0 


Government Level 


Provincial 
Provincial 


Federal-Provincial 


Federal-Provincial 
Federal 

Provincial 
Federal-Provincial 


Federal 


Federal 
Federal 
Federal 


Federal 
Federal 
Federal 
Federal 


Judgment 
Factors 


20 


Indicated Target Return = Base Target Returns Level? + Cumulative Change Due to Returns Adjustment Formula 


Cumulative Formula Change = 


Base Target Returns Level = $25.05 per hL of milk on April 1, 1975. 
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(Change in Cash Inputs X Weight X Base Target Return) + (Change in CPI X Weight X 
Base Target Return) 


3. Some combination of quota levels, penalties, and 
holdbacks must be selected to induce approximately 
sufficient supplies to meet domestic requirements 
estimated in step 2. 


4. The aggregate quota level limiting supplies must be 
allocated among provinces and, within each prov- 
ince, among individual producers. 


5. Any significant deviation between actual volumes 
of milk demanded and supplied must be rectified 
by resetting supply management instruments to 
adjust supplies or by manipulating international 
trade instruments (either to dispose of surpluses or 
to permit imports) or both. 


INCOME SUPPORT AND STABILIZATION 
POLICIES 


Target Returns on Industrial Milk 

The history of price supports and direct producer sub- 
sidies in the Canadian dairy industry has been well 
documented by McCormick (5 and 4). Each provincial 
government is responsible for setting producer prices 
for fluid milk marketed within its boundaries. Most 
provinces use some method of indexing prices to cost 
of production and other factors to ensure that producer 
returns are attractive enough to maintain adequate sup- 
plies for meeting provincial demand. Although indus- 
trial milk pricing is also basically under provincial 
jurisdiction, there has been a history of federal govern- 
ment assistance, starting in the depression of the 1930s 
with bonuses and quality premiums for cheese.! To 
these were added direct producer subsidies in the 1960s 
to help close the gap between fluid and industrial milk 
returns and to encourage domestic industrial milk pro- 
duction. Support prices and direct subsidies are the 
twin federal policy instruments used to establish “target 
returns”? to industrial milk producers. 


Returns Adjustment Formula 

A period of rapidly rising milk production costs during 
the early 1970s instigated new federal measures to 
maintain real levels of target returns through a “returns 
adjustment formula.” The formula components are a 
dairy cash input price index with a composite weight 


lLegislation enabling price supports to be applied to creamery 
butter and cheddar cheese was passed in 1944 (McCormick, 
5, p. 57). In 1966, price supports were introduced for skim milk 
powder. Since 1970, price supports for cheddar cheese have 
been inoperative, because average wholesale prices have been 
exceeding support prices; support prices continue to be opera- 
tive for butter and skim milk powder. 


2The term “target returns” signifies desired but not necessarily 
attained returns; support price changes at the processing plant 
level are not necessarily translated into equivalent producer 
price changes at the farm level. 

of 0.45; the Consumer Price Index (CPI), used as a 


proxy for the labor earnings of dairy farm operators 
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plus unpaid family labor, with a weight of 0.35; and 
judgment factors, with a weight of 0.20 (Table 2). The 
formula calculates the changes in cash inputs and CPI 
components for each three-month period. These 
weighted components are then multiplied by the target 
returns for the base period, $25.05 per hL of milk on 
April 1, 1975. If the indicated change in target returns 
for the current period differs at least 4 percent from 
the previous three-month periods’ target returns, then 
a new target return can be established. However, such 
indicated changes in target returns due to cash inputs 
and proxy labor earnings are not implemented auto- 
matically. The judgment factors component can be 
called upon to modify the indicated change in either 
direction. This component is related to the federal 
government’s assessment of the current domestic and 
international dairy market situation. For example, if 
the domestic market has an excess supply, as indicated 
by current inventories of processed dairy products, or 
if international dairy product price declines are anti- 
cipated, then judgment factors could be implemented 
to ensure some downward modification of the indicated 
target returns change of up to 20 percent. Whether or 
not the judgment factors component is implemented, 
two important points about the operation of the returns 
adjustment formula require emphasis. The first is that 
no change in target returns may take place unless the 
indicated change due to cash inputs and proxy labor 
earnings is calculated to be 4 percent or more. The 
second is that any change in target returns must not 
occur more than once in each quarter. 


Subsidy Rate Changes Versus Support 
Price Changes 


Having decided on a particular target return level, the 
federal government must then select some combination 
of direct subsidy and processed product support price 
levels to achieve this target return (Figure 1). In effect, 
the government must decide how to distribute the 
burden of increased producer target returns between 
taxpayers (through increased direct subsidies) and con- 
sumers (through increased retail prices reflecting higher 
support prices). In addition, if support prices are raised, 
there is no guarantee that processing plants will pass on 
all the benefits to milk producers; hence the term “esti- 
mated producer market return” is used in Figure 1. To 
increase the likelihood of producers receiving the bene- 
fits of higher support prices, the government returns- 
setting mechanism allows for a “reasonable” processing 
plant margin (“assumed processing plant margin” in 
Figure 1). This margin is reviewed and adjusted as the 
need is perceived. 


An additional consideration in placing the burden of 
increased producer target returns on increased support 
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UNIT RETURNS-SETTING MECHANISM FOR 
INDUSTRIAL MILK 


Indexed via Returns 
Canadian Dairy Commission Adjustment Formula to: 


Gross Target Return on - Consumer Price Index 35 % 
Industrial Milk * Cash Input Price Index 45 % 
- Judgment Factors 20% 


Canadian Dairy Commission 


Canadian Dairy Commission Offe ie Bir chace Scheme 


Support Price Support Price of 
of Butter Skim Milk Powder 


4.3218 kg Butter per 8.2320 kg Skim Milk 
hectolitre of Milk Powder per hectolitre 
of Milk 


Market Price Guarantee to 
Processors in Milk Equivalent 
Terms (3.6 kg Fat per hL) 


Direct Subsidy to Milk 


Producers Less 


Assumed Processing 
Plant Margin 
Estimated Producer 
Market Return 


Gross Target Return on 
Industrial Milk 
Figure | 
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SETTING SUPPORT PRICES FOR BUTTER AND 
SKIM MILK POWDER 


Canadian Dairy Commission Offer-to-Purchase Scheme 


oo 


Support Price of Butter 
a7 KO) 2.80 2.89 


ps ee 


4.3218 kg Butter / 
100 litres Milk 


>: 


12.10 


Support Price of Skim Milk Powder 
1.68 1.63 1.58 


8.2320 kg Skim Milk Powder/ 


100 litres Milk 


13.40 13.01] 


Market Price Guarantee 


Figure 2 


prices is that taxpayers might suffer an indirect loss in 
welfare. Higher support prices may generate increased 
surpluses to be disposed of in export markets at a loss, 
and if insufficient funds are furnished by producer in- 
quota holdback to cover these losses, then the burden 
could be transferred to the taxpayers. (In-quota hold- 
back rates are typically adjusted at the beginning of 
each dairy year, although interim adjustments have 
been made in the past.) 


A further provision of the returns-setting mechanism is 
that since the returns adjustment formula became 
effective April 1, 1975, direct subsidy rates have been 
adjusted only once annually at the beginning of each 
dairy year. Thus, the government is faced with the 
difficult three-way choice of weighing the welfare of 
producers, consumers, and taxpayers only once a year. 
For the balance of the dairy year, formula-induced 
adjustments to returns must be met from changing 
support prices alone, so that the government need only 
weight producers’ welfare (the desirability of raising 
target returns) against consumers’ welfare (the desir- 
ability of holding down retail prices, and therefore 
support prices). 


Distributing the Support Price Load 
Between Butter and Skim Milk Powder 

With each determined change for support prices, the 
government must decide how to distribute the change 
between butter and skim milk powder prices. Many 
price combinations for these joint products are possible 
for achieving some pre-determined market price guar- 
antee. (Some example combinations are illustrated in 


3The dairy year begins April 1 and ends March 31. 


6 


Figure 2.) The coefficients of 4.3218 for butter and 
8.2320 for skim milk powder are the generally accepted 
standard amounts that can be derived from 100 litres 
of milk containing 3.6 kg of butterfat. By multiplying 
these standard conversion coefficients by appropriate 
product prices, the desired market price guarantee will 
be obtained. 


In selecting some particular price combination, the 
Canadian Dairy Commission (CDC) considers the fol- 
lowing market factors: 


1. Butter is considered the more important of the two 
products since attempts are made to balance do- 
mestic demand and supply of milk on a butter-fat 
basis; therefore, it is crucial not to increase butter 
prices too much or too fast because of the depress- 
ing effect on domestic demand and consequent 
reduction in milk shipments required. 


2. Skim milk powder surplus to domestic requirements 
is exported, usually at a loss, because world prices 
are typically lower than domestic support prices, 
and these losses must be funded either by milk 
producers (See Section C, International Trade 
Policies.) or by taxpayers. Thus, skim milk powder 
prices should not be allowed to rise much above 
world price levels, in the interests of containing 
the producers’ or taxpayers’ burden within manage- 
able limits. 


The CDC must therefore balance the desire to maintain 
the size of the dairy industry (through moderating 
butter price increases) with the need to minimize fund 
requirements for exporting surplus skim milk powder 
(through moderating powder price increases). At the 
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same time, the Commission must ensure a high enough 
level of the combination of prices to reach the market 
price guarantee implied by the given target return and 
direct subsidy levels. 


SUPPLY MANAGEMENT POLICIES 


The history of institutional arrangements for supply 
management in the Canadian dairy industry until 1973 
has been well documented by McCormick (6) and 
Mestern (7). The principal elements of these arrange- 
ments are reviewed here, before an explanation of more 
recent developments. 


Supply Control Through Subsidy 
Eligibility Quotas 

Prior to the CDC’s establishment in 1966, subsidies and 
price supports in effect were applied to all domestically- 
produced butter and cheddar cheese without limit. In 
effect, an open-ended support scheme existed. With the 
introduction of more generous subsidies and support 
prices in 1967, it was felt necessary to limit total 
treasury assistance, and to attempt to equate total milk 
supplies with the volume required for domestic and 
commercially-viable export markets. It was also thought 
necessary to inaugurate some method of shared access 
to federal subsidies for all efficient industrial milk pro- 
ducers. Both these goals were achieved through the 
creation of subsidy eligibility quotas (SEQ), which pro- 
vided each industrial milk producer with a share of 
total federal subsidies. 


As pointed out by McCormick (6), the problem with 
SEQ was that the federal government had no control 
over industrial fluid milk,4 yet was responsible for sup- 
_porting prices of processed dairy products, export dis- 
posal of surplus products, and levy collection from 
milk producers to finance export disposal of surpluses. 
Levies, however, could only be collected from indus- 
trial milk producers and not from fluid producers con- 
tributing their surplus milk to the processed dairy 
product market. In addition, it was difficult to balance 
supplies and demands for industrial milk in the absence 
of effective control over industrial fluid milk supplies. 


The Comprehensive Plan and Market — 
Sharing Quotas 


A solution to the SEQ problem was sought by formu- 
lating a “comprehensive milk marketing plan” and 
issuing market sharing quotas (MSQ) which covered 
shipments of both industrial milk and industrial fluid 
milk. The MSQ system set out to achieve control over 
total industrial milk shipments from all sources, to 
4¥ndustrial fluid milk is fluid milk shipped in excess of fluid milk 


requirements, and transferred to the industrial milk pool for 
processing into butter, cheese, and other processed products. 
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maintain an approximate balance between supply and 
demand, and to provide each industrial milk producer 
with some guaranteed share of the market. Originally, 
only Quebec and Ontario were participants in the plan, 
but by April 1974 all provinces had become signatories. 


In April 1975, the “Canadian Milk Supply Management 
Committee” (CMSMC) was created. It is composed of 
delegates from each province’s milk marketing board or 
commission, the Dairy Farmers of Canada and the CDC, 
which chairs the bimonthly meetings. The CMSMC’s 
mandate is to estimate domestic and export require- 
ments for industrial milk, to recommend for the federal 
cabinet’s approval the total amount of MSO to be 
issued, the amount to be made eligible for direct sub- 
sidy, and to decide how the total MSOQ is to be allocated 
among the provinces.> 


Policy Instruments for Effective Supply 
Management 


The. objective of effective supply management in the 
dairy industry is to continuously adjust supplies of in- 
dustrial milk to meet domestic and commercial export 
market requirements for industrial milk at a market 
price that provides producers with a reasonable return. 
This market price is predetermined and controlled by 
policy instruments on the supply side. Retail demand 
prices, though not directly controlled, are strongly in- 
fluenced by these policy instruments. Consumers re- 
spond to these policy-influenced retail prices by altering 
the amounts of dairy products purchased. Hence, to 
maintain an approximate balance in supply and de- 
mand, supplies must be continuously adjusted in ac- 
cordance with demand. 


Total MSO Issued and Over-Quota 
Penalties 


The principal policy instrument used to achieve the 
necessary adjustment in supplies is the aggregate 
amount of MSQ issued to producers. Since MSQ are 
effectively licences to ship industrial milk, they embody 
implicit upper limits to physical shipments to which 
each producer is entitled. To ensure stricter adherence 
to these upper limits, penalties are put on all shipments 
exceeding an individual producer’s entitlement. The 
penalty for the 1978-79 dairy year is $17.03 per hL 
of milk. 


Besides deterring over-production, penalties provide 
some of the revenues for disposing surplus dairy prod- 
ucts in export markets, where prices are lower than 
in the domestic market under the offer-to-purchase 
scheme. In setting over-quota penalty rates, the CDC 


5The provinces are responsible for distributing their share of 
MSQ among the individual industrial milk producers. 


QUOTA AND PENALTY INSTRUMENTS FOR 
SUPPLY MANAGEMENT 


Market Sharing Q 


Total 
MSQ 
Issued 


Figure 3 


therefore takes into account the trading losses implicit 
by the difference between domestic support and world 
prices. 


Subsidized MSO and the Sleeve 


While total MSO issued is related closely to domestic 
and commercial export requirements, there is no one- 
to-one correspondence between the two. As shown in 
Figure 3, it is the MSQ eligible to receive direct subsidy 
payments that is directly related to estimated require- 
ments. The national MSQ for industrial milk and cream 
currently consists of market requirements, special allot- 
ments for some minor producing provinces, and a 5-to- 
10-percent tolerance or sleeve. Subsidies are not paid 
on the sleeve, the purpose of which is to provide suffi- 
cient flexibility in the quota system to ensure that 
adequate milk supplies are forthcoming to meet require- 
ments. For individual producers who fill their subsi- 
dized MSQ, the sleeve at the same time lessens the risk 
of incurring over-quota penalties. 


Levy Funds for Export Disposal of 
Surplus Skim Milk Powder 


Industrial milk supplies and demands are balanced on 
a butterfat, not on a whole milk basis. Since total Cana- 
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for Direct Subsidy -ayments — 


Estimated Domestic 
and Commercial 
Export Market Demand 
for Industrial Milk 


Sleeve set at between 
5 and |O percent of 
Subsidized MSQ 


Incur Over-Quota 
Penalty 


dian demand for butterfat is higher than that for solids- 
not-fat (SNF), the surplus SNF in the form of skim milk 
powder must be disposed of in export markets. The 
difference between domestic support prices and world 
prices for skim milk powder necessitates subsidizing 
exports of surpluses. 


While the federal government assists with the export 
disposal of surplus skim milk powder, the onus to 
generate the necessary funds is placed mainly on milk 
producers. These funds are procured through a com- 
plicated system of holdbacks from direct subsidy pay- 
ments and special levies. 


Industrial milk shippers, including those of industrial 
fluid milk, have paid levies in the form of holdbacks 
from their market returns since 1967. These holdbacks 
apply to all milk shipped within the MSQ, including the 
sleeve. Farm-separated cream shippers are presently 
not liable for these holdbacks since it is thought that 
they do not contribute to surplus skim milk powder 
problems. The holdback for the 1978-79 dairy year is 
$2.27 per hL of milk. 


Since April 1977, fluid milk shippers have been subject 
to a special levy (of $2.27 per hL in the 1978-79 dairy 
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IMPACT OF DAIRY POLICIES ON 
MILK PRODUCERS' RETURNS 


(April |, 1978 Values’ Used as an Illustration) 


Returns on Milk (S per hL) 


Gross Return to Fluid Milk 
Shippers ($31.09)? : = 

: \ Less Skim-off Levy ($0.45) 
Fluid Return Net of Skim-off 
Levy ($30.64) 


i 
i 
i 
; 
\ 
\ 
l 


Gross Target Return on 
Industrial Milk ($28.19) 


Less In-Quota Holdback ($2.27) and 
Special Contingency Levy ($0.45) 


Target Return Net of 
Holdback and Levy ($25.47) 


Less Assumed Processors’ Margin 


Estimated Producer Return ($ 3.38) 


Within Quota Eligible for 
Subsidy ($22.09) 


Plus Direct Subsidy ($6.04) 


Estimated Producer Return 
Within Sleeve ($16.05) 


Less Difference between Over - 
Quota Penalty and In- Quota 
Holdback plus Contingency Levy 
($17.03 -2.72 = $14.31) 


Estimated Producer Return 
Over Quota (§ 1.74) 


SS Quantity of 
O - Milk Shipped 
2 0,7 We 7” (hL) 
font APT he? / 
CPW 7% Pn w™ “GE oon 
Total Market 


! Sharing Quota | 


© Source: Dairy Farmers of Canada, Dairy Facts and Figures, 1978, Ottawa, 1978. 


b National average minimum price paid to fluid producers, f.o.b. processing plant.- Source: Agriculture Canada, 
Dairy Produce Market Report, Vol. 53, No. ||, Ottawa, April 1978. 


Figure 4 
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year) on the surplus cream, in milk equivalent terms, 
diverted from the fluid sector for industrial uses.® Al- 
though fluid shippers contribute nothing to the surplus 
skim milk powder problem, levies were considered 
justified since the fluid milk industry benefits indirectly 
from the federal industrial milk support program.’ 


In April 1978, a special “contingency levy” fund was 
introduced to fund export disposal of surplus skim milk 
powder from industrial milk shipped in the sleeve, and 
to ensure that those responsible for contributing to the 
surplus problem pay a commensurate share of disposal 
costs. Although universally applicable (at the rate of 
$0.45 per hL of milk) on all industrial milk shipments 
within quota, the levies are refundable at the end of 
the dairy year, with interest, to all producers not ship- 
ping into the sleeve. Those shipping milk into the sleeve 
are entitled to a proportionate refund depending on the 
extent to which any sleeve milk is required for domestic 
and commercial export markets. 


The various levy arrangements not only generate funds 
for export disposal of surpluses, but also deter pro- 
ducers from exceeding commercial market require- 
ments. The size of each levy indicates to milk pro- 
ducers the difference between domestic support and 
world prices, and therefore the extent to which export 
losses, largely from producers’ pockets, have to be 
covered. 


The federal government does provide assistance to pro- 
ducers if levy funds are insufficient to cover all export 
losses. For the 1978-79 dairy year, federal budgetary 
provisions amounted to 24.8 million dollars. 


Impact of Dairy Policies on Milk 
Producers’ Returns 


The principal effects of the various supply management, 
income support, and export disposal policy instruments 
on unit returns to milk producers are illustrated in 
Figure 4. 


The highest possible unit return is for shipments of 
fluid milk within the fluid quota, based on estimates of 
provincial fluid milk requirements. Fluid producers, 
however, receive a return net of skim-off levy deduc- 
tions. 


6Surplus (or skim-off) cream emanates from processing whole 
fluid milk (with an average of 3.65-percent butterfat) into 
standard milk (3.25-percent butterfat), partially skimmed milk 
(2.0-percent butterfat), and skimmed milk (0.1-percent butter- 
fat). The levy of $2.27 per hL on the milk equivalent of skim- 
off cream is equivalent to $0.45 per hL on all fluid milk 
shipments. 

7For example, all fluid milk surplus to fluid market requirements 
is assured an alternative industrial milk market at subsidized 
prices. 
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The next highest return is for industrial milk, including 
industrial fluid shipments surplus to fluid requirements, 
within the MSO and eligible for direct subsidy. Gross 
target returns must be reduced to a net target returns 
basis by deducting in-quota holdback and, since the 
1978-79 dairy year, the special contingency levy. Since 
some portion of the contingency levy may be refund- 
able, the actual net target return might be somewhat 
higher than the level entitled “Target Return Net of 
Holdback and Levy.” The assumed processors’ margin 
is then deducted from the net target returns to give the 
estimated return to industrial milk producers for ship- 
ments within quota and eligible for subsidy. 


Industrial milk shipped within the sleeve is not eligible 
for subsidy, but is liable for in-quota holdback and 
contingency levy deductions. Again, somewhat higher 
in-sleeve returns are possible depending on refunds of 
contingency levies. Finally, the lowest return possible 
is for milk shipped in excess of an individual producer’s 
MSQ entitlement. This return is subject to over-quota 
penalty, but is not at the same time liable for either 
in-quota holdback or contingency levy. 


INTERNATIONAL TRADE POLICIES 
Import Barriers 


No supply management and income support program 
can remain effective for long in an economy open to 
foreign competition. Barriers to imported dairy prod- 
ucts have therefore been a necessary feature of dairy 
policy, and have become increasingly restrictive as 
domestic support levels have increased. 


Import tariffs have been levied since 1906, and are 
now applicable to all dairy products except butter, 
imports of which the CDC has exclusive responsibility. 
Tariff arrangements have been reinforced since 1951 
by quantitative import controls, which require permits 
to be issued by the Department of Industry, Trade and 
Commerce before importing any products on the Im- 
port Controls List. All dairy products, except casein for 
industrial uses, are currently on the list. One example 
of permits issued in the 1978-79 dairy year is the 
20411.87-tonne quota on natural and processed cheese 
imports. 


Export Assistance for Surplus Products 


Apart from the provisional® financial assistance for 
covering export losses of surplus dairy products, direct 
8Producer levy and in-quota holdback revenues are used first by 
the CDC to finance export disposal, but if these funds are insuf- 


ficient to cover all losses, the CDC can request financial assis- 
tance from Treasury Board. 
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federal export subsidies have occasionally been applied. 
For example, in April 1977, the federal government 
undertook to write off 159 million dollars of accu- 
mulated debt in the Export Equalization Account, the 
fund administered by the CDC for collecting producer 
levies and holdbacks and paying for export losses on 
surplus dairy products. Another example is the use of 
export subsidies on cheddar cheese to the United King- 
dom in the 1977-78 dairy year. In addition, assistance 
is provided on a regular basis by federally-funded 
purchases of surplus products for food aid programs. 


Butterfat Exchange Program 


In April 1977, the CDC initiated a new program to 
reduce producers’ losses on exports of surplus skim milk 
powder. The program’s objective is to export some 
portion of Canadian butterfat requirements in the form 
of whole milk dairy products (e.g., whole milk powder 
and evaporated milk) in exchange for importing the 
equivalent amount of butterfat in the form of creamery 
butter. This butterfat exchange program was thought 
to be beneficial to Canadian milk producers because of 
the following: 


1. Export losses on evaporated milk and whole milk 
powder were lower than those on skim milk pow- 
der, thereby reducing demands on the Export 
Equalization Account. 


2. Butter could be imported at the lower world price 
and then resold in the domestic market at the higher 
support price, with the proceeds being credited by 
the CDC to the Export Equalization Account. 


The CDC has sole responsibility for all exports and 
imports under the butterfat exchange program, and its 
policy is to continue operating the program as long as 
a positive contribution is being made to the Export 
Equalization Account. 


FUTURE DIRECTION OF CANADIAN 
DAIRY POLICY 


Several elements of the dairy policy are either under 
review or slated for change. For example, the period 
for which MSQ is issued and controlled is to be 
changed from a dairy year basis (April 1 to March 31) 
to an August 1-July 31 basis starting this year. This 
should help correct the present seasonal imbalance in 
industrial milk shipments (the ratio of summer-to- 
winter shipments is 70 to 30) by issuing quota for the 
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new MSO year at the beginning of the short winter 
period. It is hoped that this will encourage more pro- 
ducers to use a greater portion of their annual quota 
during the winter, and reduce shipments the following 
summer as they approach their MSQ limits. 


As an added incentive to switch from summer to winter 
milk shipments, the CMSMC is considering the use of 
differential (seasonal) direct subsidy payments. If in- 
dustrial milk can be shipped on an even, year-round 
basis, concomitantly with the pattern of demand for 
dairy products, then many cost savings would be pos- 
sible. The number of dairy processing plants, presently 
built to peak summer milk shipments capacity, could 
be reduced and the remaining ones could operate more 
efficiently. CDC storage costs and interest charges for 
products purchased in the summer for consumption the 
following winter would be lowered, thereby decreasing 
taxpayer contributions to the industry. 


Finally, the CDC plans to integrate fluid and industrial 
milk shippers into a single pool marketing system by 
1980. 
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SOME ALTERNATIVES TO CONVENTIONAL FARM 
MORTGAGE LOAN REPAYMENT PLANS 


W. F. Lee* 


INTRODUCTION 


The typical farm mortgage loan contract offered by the 
Farm Credit Corporation (FCC) as well as most private 
lenders and provincial government agencies in Canada 
is the familiar level or fixed payment plan. Under these 
contracts, the loan is repaid in a series of equal annual, 
semi-annual, quarterly, or monthly payments that 
repay the loan, with interest, over the repayment period 
specified in the mortgage. Unlike residential mortgages, 
most farm mortgages also carry a fixed interest rate for 
the entire term of the loan. 


The level payment mortgage has served its purpose well 
since it was originated during the depression of the 
1930s. Borrowers know exactly how much must be 
paid on each payment due date and the lenders have a 
stable and predictable inflow of payments. Moreover, 
in inflationary times, the borrower’s income and the 
value of the property that secures the loan may be 
rising. Thus, successive payments are more easily met 
and the borrower’s equity steadily increases, giving bor- 
rowers a comforting sense of progress and lenders a 
safer security margin as the loan is repaid. Level pay- 
ment mortgages are easily administered and well under- 
stood by both borrowers and lenders. 


Despite its widespread success and acceptance, the level 


*Warren F. Lee is Associate Professor of Agricultural Eco- 
nomics, the Ohio State University and the Ohio Agricultural 
Research and Development Center, Columbus, Ohio. 
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mH 


Most farm mortgage loans in Canada carry a fixed in- 
terest rate and call for a fixed level payment that 
amortizes the loan over a specified term. This type of 
loan is not ideal in all situations. This paper suggests 
four alternatives: flexible repayment mortgages, gradu- 
ated mortgages, variable interest rate mortgages, and 
reverse mortgages. 


payment, fixed interest rate loan is not always ideal. 
This paper discusses four alternatives. Flexible repay- 
ment mortgages are suggested for borrowers whose 
incomes fluctuate widely from year to year. Graduated 
mortgages are offered as a partial remedy for the cash- 
flow problems that young, beginning farmers typically 
experience. Variable interest rate mortgages are 
designed to eliminate the risk of getting “locked in” to 
unusually low or unusually high interest rates over a 
long term. Reverse mortgages are suggested as one 
method of permitting retired farmers to use their equity 
to supplement retirement income without selling the 
farm. A $10,000 loan amortized over 20 years at 10 
percent per annum compound interest on the unpaid 
balance is used throughout this paper to illustrate the 
alternative plans. 


FLEXIBLE PAYMENT MORTGAGES 


One problem with the conventional level payment plan 
is the fact that all payments are equal. Borrowers 
whose repayment ability is jeopardized by low yields or 
prices or large, unanticipated personal expenses some- 
times have little choice but to go into arrears. Failure 
on the borrower’s part to fully meet an installment, on 
or before the scheduled due date, generally involves 
some investigation by the lender. In cases where valid 
reasons for default exist, the account is usually carried 
in arrears for a reasonable time until the borrower can 
restore it to good standing. This procedure usually 
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TABLE 1. TWENTY-YEAR AMORTIZATION SCHEDULE FOR A $10,000, 10-PERCENT LOAN, LEVEL PAYMENT PLAN 


Balance Total Balance 
Year Before Payment Interest Principal After 
Payment Payment 
dollars 
(@) = = = = 10,000.00 
1 11,000.00 1,174.60 1,000.00 174.60 9,825.40 
2 10,807.85 1,174.60 982.54 192.06 9,633.35 
3 10,596.69 1,174.60 963.33 ZAN226 9,422.09 
4 10,364.30 1,174.60 942.21 232.39 9,189.70 
5 10,108.67 1,174.60 918.97 255.63 8,934.07 
6 9,827.48 1,174.60 893.41 281.19 8,652.88 
7 9,518.18 1,174.60 865.29 309.31 8,343.58 
8 9,177.94 1,174.60 834.36 340.24 8,003.34 
9 8,803.67 1,174.60 800.33 374.26 7,629.07 
10 8391.99 1,174.60 762.91 411.69 Ti2N7239 
11 7,939.19 1,174.60 721.74 452.86 6,764.53 
AZ 7,440.98 1,174.60 676.45 498.14 6,266.38 
13 6,893.03 1,174.60 626.64 547.96 5,718.43 
14 6,290.27 1,174.60 571.84 602.75 5,115.67 
15 5,627.24 1,174.60 511.57 663.03 4,452.64 
16 4,897.91 1,174.60 445.26 729.33 S71 23.30 
EZ. 4,095.65 1,174.60 3.2233 802.27 2,921.05 
18 3,213.16 1,174.60 292.10 882.49 2,038.56 
19 2,242.41 1,174.60 203.86 970.74 1,067.81 
20 1,174.59 1,174.59? 106.78 1,067.81 = 


@Final payment is adjusted to correct for minor rounding error. 


works satisfactorily for lender and borrower; however, 
it might tend to be arbitrary and the borrower is never 
certain how long or to what extent he will be carried. 
Moreover, an extension of the due date may help little 
because it reduces the borrower’s ability to meet the 
next scheduled installment on time. Obviously, failure 
to meet loan installments in full, on or before the due 
dates, is something that both borrowers and lenders 
should avoid. For lenders, arrears cases increase loan 
administration costs. Defaulting borrowers incur added 
costs, financial embarrassment, a weaker credit rating, 
and the increased possibility of foreclosure. Although 
most mortgage contracts allow borrowers to pay more 
than the scheduled installment in good years, thereby 
building reserves that can be drawn against in poor 
ones, prepayments generally tend only to reduce the 
term of the loan, leaving all subsequent installments 
unchanged. Also, some private lenders charge prepay- 
ment penalties to discourage early payments. 


A flexible mortgage repayment plan would permit a 
borrower to increase or reduce the amount of the loan 
payment, within predefined limits, in response to 
changes in repayment ability. Many variations are pos- 
sible but only a few are discussed here. 


Table 1 illustrates the process by which a $10,000, 10- 
percent loan would be amortized over 20 years under 
the level payment amortization plan, assuming that all 
annual payments of $1,174.60 are made exactly as 
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scheduled.! A flexible mortgage repayment plan would 
allow for changes in the amortization period, the 
scheduled unpaid balance, and the interest rate. 


A provision for allowing the scheduled balance and 
amortization period to vary would permit the borrower 
to reborrow against accumulated equity in low income 
periods, and make repayments in good years. This 
privilege would be equivalent to moving backward or 
forward on the fixed payment amortization schedule 
such as the one in Table 1. Suppose that a borrower 
has made the first four payments of $1,174.60 exactly 
as scheduled but because of low income, cannot meet 
the full amount of the fifth installment. The scheduled 
balance after the fifth payment is $8,934.07. The bor- 
rower could reduce the payment to $918.97 by moving 
back to year four, to $686.58 by moving back to year 
three, etc. If the borrower moved all the way back to 
the beginning of the schedule, the accumulated equity, 
$1,065.93, would only be $108.67 short of covering 
the entire payment in year five. However, if the bor- 
rower used the entire equity reserve to meet the fifth 
payment, he would be starting all over again. Thus, the 
total amortization period would be extended from 20 to 
25 years. Alternatively, the borrower may be able to 
pay more than $1,174.60 when the fifth payment is 


Readers not familiar with the mechanics of loan repayment 
plans are referred to Nelson, Aaron G., Lee, Warren F., and 
Murray, William G., Agricultural Finance, 6th ed., Ames, Iowa 
State University Press, 1973, Chapter 11. 
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due. A prepayment of $281.19 would move the sched- 
ule ahead to the sixth year, a $590.49 prepayment to 
the seventh year, etc. 


Most lenders would justifiably react unfavorably to the 
prospect of allowing borrowers to deviate this much 
from the original amortization schedule. This problem 
could be largely resolved by setting a maximum on the 
number of years that a borrower could move backward 
(or forward) on the amortization schedule. The loan 
contract could also specify a maximum amortization 
period. In the example shown in Table 1, the loan con- 
tract could specify that the borrower may move back- 
ward on the schedule no more than three years. A simi- 
lar restriction could be placed on prepayments for 
lenders who wished to do so. In addition, the contract 
could specify that the maximum amount permitted 
to remain outstanding after any installment due date 
is the amount that the scheduled level payment will 
amortize by, for example, the end of the twenty-fifth 
year from the date the original loan was made. These, 
or similar restrictions, would ensure that the borrower 
didn’t get hopelessly behind by setting limitations on 
the frequency and extent to which the flexible payment 
provisions could be used. 


Under the “maximum three year” or “maximum 25 
year” restrictions used in this example, a borrower who 
could not meet the full amount of the fifth annual 
installment of $1,174.60 could move back only as far 
as year two. In doing so, he would be obligated to 
reduce the after-payment loan balance to $9,633.35 
instead of the scheduled balance of $8,934.07. Thus, 
the minimum payment would be $475.32. 


If the borrower were to take full advantage of the 
“maximum three years” rule for the fifth installment, 
the equity reserves available for flexible payments 
would be almost depleted. Suppose that on the due date 
of the sixth installment, the borrower were still in fin- 
ancial difficulty and could not pay the scheduled install- 
ment of $1,174.60. Under the “maximum 25-year” 
rule, the maximum amount that could remain out- 
standing after the sixth payment is the amount that 
could be repaid in 19 equal, annual installments of 
$1,174.60. This amount is $9,825.43. The before-pay- 
ment loan balance is $10,596.69; thus, the minimum 
payment that could be made on the due date of the 
sixth installment without going into arrears would be 
$10,596.69-$9,825.43 = $771.26. If the borrower 
paid only $771.26 for this sixth payment, the flexibility 
feature of the repayment plan would have been entirely 
used up and he would be committed to paying annual 
installments of at least $1,174.60 for the next 19 years. 


The details of these calculations would vary according 
to when, how often, and the extent to which the 
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borrower reduced the payment below the scheduled 
amount on any given installment due date. The calcu- 
lations might appear complex; however, a carefully 
designed billing system should make the payment plan 
flexible and readily understandable. To illustrate, the 
billing statements for the fifth and sixth installments 
for this example could contain the information shown 
in Table 2. 


TABLE 2. EXAMPLE OF BILLING STATEMENT 
INFORMATION FOR A FLEXIBLE LOAN REPAYMENT 
PLAN 


Installment No. 5 


Original Loan $10,000.00 
Interest Rate 10 percent 
Balance Before Scheduled Installment $10,108.67 
Scheduled Installment $ 1,174.60 
Balance After Scheduled Installment $ 8,934.07 
Minimum Payment* S A75.32 


*Note: If you pay only the minimum amount due now, the minimum 
amount due next year will be $771.26. 


Installment No. 6° 


Original Loan $10,000.00 
Interest Rate 10 percent 
Balance Before Scheduled Installment $10,596.69 
Scheduled Installment $ 1,174.60 
Balance After Scheduled Installment $ 9,422.09 
Minimum Payment* Sig wie26 


bAssuming the borrower paid the minimum amount, $475.32, for 
the fifth installment. 

°Note: If you pay only the minimum amount due now, the minimum 
payment for the next 19 installments will be $1,174.60. 


As Table 2 illustrates, there is a constant incentive 
for the borrower to pay as much as possible on each 
installment due date so that equity reserves can be car- 
ried to future years. Depending upon the restrictions 
used, the lender retains enough control so that correc- 
tive action can be taken on serious default problems 
before loan losses occur. At the same time, the bor- 
rower has some latitude to vary the payment in 
response to changes in repayment ability without going 
into arrears.” 


GRADUATED REPAYMENT PLANS 


The fixed, level payment amortization plan is some- 
times unsuitable for the young, beginning farmer who 
may be carrying a very high debt load. One solution 
is a loan amortization plan in which the payment 
increases during the life of the loan. 


2Baker has described a plan under which the mortgage payment 

would be adjusted according to changes in the borrower’s 
income and living costs. An insurance element would provide 
a constant payment to the lender. See Baker, C.B., “A Variable 
Amortization Plan to Manage Farm Mortgage Risks,” A gri- 
cultural Finance Review, E.R.S., USDA, Vol. 36, April 1976, 
pp. 1-6. 
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One version is to require payment of “interest only” 
during the first few years and then convert to a level 
payment plan to amortize all or part of the principal 
balance. In our example, the borrower might be 
required to make interest payments of $1,000 for the 
first five years. The $10,000 balance could then be 
amortized over the remaining 15 in equal, annual pay- 
ments of $1,314.74. 


Several variations of the interest only concept are pos- 
sible. One is to call for payments of interest only 
throughout the entire life of the loan contract, leaving 
a “balloon payment” for the entire principal. This 
balloon would have to be refinanced or paid off at 
maturity. Alternatively, the contract could ask for par- 
tial amortization, with a balloon payment for the 
balance. In our example, the contract might specify 
that $5,000 be amortized over 20 years with interest 
only on the remaining $5,000. For a 10-percent loan, 
the annual payment would be $587.30 on the $5,000 
amortized portion plus $500 interest on the nonamor- 
tized portion, for a total annual payment of $1,087.30. 


The interest only method is generally the best a lender 
can do because a payment of anything less than the 
interest would cause the after-payment loan balance 
to exceed the original amount of the loan. In most 
cases, some increase in the principal balance above 
the original amount of the loan is possible because 
rising land values tend to preserve the lender’s security 
margin. Exceptions would be where the security con- 


sists largely of buildings and equipment, or where land 
values are static or declining. 


Table 3 illustrates a loan amortization schedule in 
which the payment increases continuously over the life 
of the loan at the rate of 4 percent a year.? Since the 
first few payments do not cover interest on the unpaid 
balance, the after-payment loan balance increases 
slightly, to a peak of $10,277 at the end of year four. 
The before-payment loan balance also increases to a 
peak of $11,305 just before the due date of the fifth 
payment. 


The effects of the interest rate, the term of the loan, 
and where applicable, the payment growth rate on loan 
payments are shown in Table 4. For any given loan 
interest rate and amortization period, an increase in 
the payment growth rate tends to lower payments in 
the early years and increase payments in the last few 
years. Higher payment growth rates also cause an 
increase in the amount by which the loan balance will 
go above the original amount of the loan before finally 
decreasing. These characteristics are illustrated in 
Figures 1 and 2 for a $10,000, 10-percent loan amor- 
tized over 20 years. 


A continuously graduated payment plan has two 
advantages over the level payment and interest only 


plans. Depending on the growth rate used, the first few 


3The mechanics of computing payments for graduated payment 
plans are described in the appendix. 


TABLE 3. AMORTIZATION OF A $10,000, 10-PERCENT LOAN IN 20 YEARS, 4-PERCENT PAYMENT GROWTH RATE 


Loan Loan 
Year Posen bane Principal Interest slay 
Payment Payment 
dollars 
(0) = = = — 10,000.00 
1 11,000.00 889.81 110.19 1,000.00 10,110.19 
2 Ae 22a 925.40 85.62 FO lipo 10,195.81 
3 17,215.39 962.42 57.16 1,019.58 10,252.97 
4 V2 Breen 1,000.92 24.38 1,025.30 1027 7-35 
5 11,305.08 1,040.95 13824 1,027.74 10,264.13 
6 11,290.54 1,082.59 56.18 1,026.41 TO) 207295 
7 115,288.75 1,125.89 105.09 1,020.80 10,102.86 
8 (Asis 3rt5 1,170.93 160.64 1,010.29 9,942.22 
S 10,936.44 Qed Tale 233.09 994.22 9,718.67 
10 10,690.53 1,266.48 294.61 971.87 9,424.05 
11 10,366.46 1,317.14 374.74 942.40 9,049.32 
12 9,954.25 1,369.82 464.89 904.93 8,584.43 
13 9,442.88 1,424.61 566.17 858.44 8,018.27 
14 8,820.09 1,481.60 679.77 801.83 7,338.49 
15 8,072.34 1,540.86 807.01 733.85 6,531.48 
16 7,184.63 1,602.50 949.35 GDS.) 5502.15 
17 6,140.34 1,666.60 1,108.39 5H5Si2 1 4,473.74 
18 4,921.11 733.26 1,285.89 447.37 3,187.85 
19 3,506.64 1,802.59 1,483.81 318.78 1,704.05 
20 1,874.46 1,874.46° 1,704.05 170.41 — 


*Last payment adjusted for minor rounding error. 
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TABLE 4. COMPARISON OF PAYMENT SCHEDULES FOR AMORTIZING A $10,000 LOAN UNDER LEVEL PAYMENT, 
INTEREST ONLY, AND GRADUATED REPAYMENT PLANS 


Interest Only 
First Five Years 


Years Years 6 to 


2% 


Interest Level First 

Term Rate Payment 1to5 Maturity Payment 
A . $ ~ = 

10 8 1,490.29 800 2,504.56 1,378.14 

10 1,627.45 1,000 2,637.97 1,509.36 

12 1,769.84 1,200 2,774.10 1,646.05 

20 8 1,018.00 800 1,168.30 880.81 

10 1,174.60 1,000 1,314.74 1,026.80 

12 1,338.79 1,200 1,468.24 1,040.40 

30 8 888.27 800 936.79 TESTA 

10 1,060.79 1,000 1,101.68 892.66 

12 1,241.44 1,200 1,275.00 1,064.35 


Graduated Payments 


4% 


8% 


Final First Final First Final 
Payment Payment Payment Payment Payment 
$ =. 
1,647.00 1,272.42 1,811.05 1,080.00 2,158.92 
1,803.83 1,397.62 1,989.25 1,193.03 2,384.86 
1,967.18 1,528.46 2,175.48 131097 2,622.64 
1,283.17 754.86 1,590.38 540.00 2,330.48 
1.495.85 889.81 1,874.46 651.09 2,809.90 
1,515.67 1,035.13 2,180.85 773.97 3,340.24 
1,299.41 590.25 1,840.78 360.00 3,354.22 
1,585.23 736.99 2,298.41 472.45 4,401.96 
1,890.12 897.12 2,197.81 602.29 5,611.72 


COMPARISON OF ANNUAL PAYMENTS FOR LEVEL 
PAYMENT AND FOUR GRADUATED PAYMENT PLANS 


($10,000, 10 percent, 20-year loan) 


Loan Payment 


4 


$3,000 + 


Graduated 
Payments 


Level 
Payment 


Figure | 


payments will be somewhat less than the interest only 
and level payment amounts. Compared with the level 
payment plan, a 4-percent payment growth rate plan 
throughout the entire term of the loan reduces the first 
payment on a $10,000, 10-percent, 20-year loan from 
$1,174.60 to $889.81. On a $100,000 loan, the abso- 
lute reduction in the first annual payment would be 
about $2,848. Thus, a graduated payment plan woud 
give beginning farmers a better chance of keeping their 
loan accounts in good standing during the typically 
difficult early years in farming. Under a steadily 
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COMPARISON OF LOAN BALANCE OUTSTANDING 
AFTER EACH PAYMENT FOR LEVEL PAYMENT 
AND TWO GRADUATED PAYMENT PLANS 


($10,000, 10 percent, 20-year loan) 


Loan Balance 


4 
$12,000 


~ 8% Graduated Payment 


_ 4% Graduated 
Payment 


Level Payment ~ 


Figure 2 


increasing payment plan the sudden increase from the 
interest only amount to a level payment is eliminated. 
Of course the interest only and graduated payment 
plans could be combined. For example, the mortgage 
contract could call for interest only payments of $1,000 
for the first five years, followed by a 4-percent grad- 
uated payment schedule over the next 15. Under this 
plan, the sixth payment would be $1,054.73 and it 
would gradually increase to $1,826.45 for the final 
twentieth installment. 


Graduated payment plans do not have to involve a 


CANADIAN FARM ECONOMICS Vol. 14 No. 1-2 


continuous increase in the payment throughout the 
entire amortization period. The borrower could be 
required, or given the option to switch to a level pay- 
ment plan on specified loan anniversary dates. The 
$10,000, 10-percent, 20-year loan could be written so 
that the first 10 payments increased at a rate of 5 per- 
cent a year and the last 10 be equal. In this case, the 
first payment would be $885.06, the tenth $1,373.02, 
and payments 11 through 20 would be $1,441.67. 


Graduated payment plans could also incorporate the 
provisions of a flexible payment plan, allowing limited 
movements backward or forward on the payment 
schedule. The degree of flexibility would be less with a 
graduated payment plan because the borrower’s equity 
increases at a much lower rate. 


Lenders have two main objections to loan repayment 
plans which call for lower payments in the loan’s early 
years. The security margin is lower than it otherwise 
would be under the level payment plan, and there is 
the added risk that the borrower’s repayment capacity 
may not increase fast enough to handle the higher pay- 
ments in the later stages of the amortization period. 
These objections can be partially overcome by choos- 
ing realistic payment growth rates, tailored to the 
anticipated inflation rate in the value of the security and 
the expected growth rate in the borrower’s income. 


VARIABLE INTEREST RATES 


Most farm mortgage loans in Canada carry a fixed 
interest rate for the entire term of the loan. In the 
Canadian residential housing mortgage market, the 
typical loan contract calls for renewal of the loan every 
five years at a new interest rate determined by pre- 
vailing market rates. In the United States, the Produc- 
tion Credit Association and the Federal Land Banks 
(the largest suppliers of farm credit) have been making 
variable interest rate farm loans since about 1970. 


At first glance, variable interest rate loans appear to 
benefit only lenders. Variable rate loans allow lenders 
to pass to borrowers the risk of getting locked into a 
long-term loan with a low, fixed rate of return. Bor- 
rowers, however, also assume considerable risk when 
they borrow over long terms at fixed interest rates. 
The general interest rate level tends to rise and fall 
in largely unpredictable cycles so some borrowers 
become locked into comparatively high rates over long 
terms. From the lender’s standpoint, interest earnings 
on loans to borrowers who are locked into cyclically 
high rates tend to offset low rates of return on loans 
made when interest rates were low. Borrowers, how- 
ever, do not have an effective means of dealing with the 
risks of interest rate changes. 


Variable rate farm mortgages could benefit both lenders 
and borrowers. Consider a borrower who obtained a 
$10,000 FCC loan on December 1, 1968 at the interest 
rate of 8 percent a year. For convenience, it was 
assumed that the loan is to be repaid over 20 years in 
anntal installments due the first of every December, 
and that the interest rate could be adjusted only once 
a year on each payment due date. Since the interest 
rates on FCC loans are subject to change every April 
1 and October 1, the variable rates on this loan would 
be as shown in columns 2 and 3 of Table 5. The new 
rate each year is the rate in effect after each October 1 
rate adjustment. 


The payments on this variable rate plan would be as 
shown in column 5 of Table 5. In any given year, the 
payment is the amount needed to amortize the after- 
payment loan balance over the remaining years to 
maturity at the new interest rate. The first payment, 
$1,018.52, would amortize a $10,000, 8-percent loan 
in 20 years. The second payment, $1,074.10, would 
amortize a $9,781.48, 8.75 percent-loan in 19 years, 
and the fifth payment (December 1, 1973) $956.02, 
would amortize a $9,031.15, 7-percent loan in 16 
years, etc. 


TABLE 5. FIRST NINE PAYMENTS ON A $10,000 VARIABLE INTEREST RATE LOAN AMORTIZED IN 20 YEARS 


Interest Rate 


Loan Balance 


Payment Jos neese ge ee Years 
Due Preceeding Next 12 To Before After 
Date 12 Months Months Maturity Payment Payment Payment 
a % taf = $ eS 

Dec. 1, 1969 8.00 8.75 19 1,018.52 10,800.00 9,781.48 
Dec. 1, 1970 8.75 8.50 18 1,074.10 10,637.36 9,563.26 
Dec. 1, 1971 8.50 7.50 a7 1,056.07 10,376.14 9,320.07 
Dec. 1, 1972 750 7.00 16 987.93 10,019.08 9,031.15 
Dec. 1, 1973 7.00 7.90 15 956.02 9,663.33 S 7 Oyo 
Dec. 1, 1974 7.00 Ii25 14 956.02 9,316.82 8,360.81 
Dec. 1, 1975 9.25 9.00 as 1,088.95 9,134.18 8,045.23 
Dec. 1, 1976 9.00 10.00 a2 1,074.57 8,769.30 7,694.73 
Dec. 1, 1977 10.00 — 11 1,129.30 8,464.20 7,334.90 


Source: Interest rate data in columns 1, 2 and 3 are from the Farm Credit Corporation, Statistics 1977: Federal Farm Credit, p. 28. 
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Variable interest rate loans clearly introduce some 
uncertainty for farm borrowers. Under a fixed rate 
loan, the borrower in the example in Table 5 would 
have paid $1,018.52 every year. The variable rate loan 
causes the payment to go above this amount, as shown 
in column 5 of Table 5. The problem of payment fluc- 
tuations caused by interest rate changes can be at least 
partially resolved by allowing limited changes in the 
amortization period described earlier for flexible loan 
repayment schedules. For example, the variable rate 
contract could specify that the borrower could main- 
tain the same payment as long as the amortization 
schedule is not increased more than three years from 
the original schedule. In this case, the “maximum three 
year” rule would almost completely eliminate payment 
fluctuations caused by the interest rate changes. 


This example demonstrates that if there is no rate dif- 
ferential between fixed and variable rate loans, the 
borrower would have been better off with an 8-percent 
fixed rate loan taken out in 1968. Although the abso- 
lute differences are not large, the total payments made, 
the remaining loan balance, and the total interest paid 
over the first nine years are all lower with the fixed 
interest rate loan. Lenders, however, will likely be able 
to offer lower interest rates on variable rate loans 
because the risk of losses on loans made when interest 
rates were at a cyclical low is less. In a previous article, 
the risk premium for interest rate fluctuations in Canada 
for 1969-76 was estimated to be 0.83 percent.* Thus, 
lenders could offer a lower initial interest rate as an 
incentive to borrowers willing to accept variable rate 
loans. 


REVERSE MORTGAGES 


A reverse mortgage is the opposite of a conventional 
mortgage loan. The lender makes regular payments to 
the borrower and at the end of the term, the borrower 
owes the lender a lump sum. Reverse mortgages have 
been proposed to help older homeowners use their 
home equity to supplement their retirement incomes 
without selling property. The same concept applies 
equally well to retiring farmers. 


The same $10,000, 10-percent, 20-year example de- 
scribed previously can also be used to illustrate the 
mechanics of a reverse mortgage. Consider a 65-year- 
old farmer planning to retire who would like to keep 
his farm, continue to live in the house, and rent the 
land out to a younger neighbor. He has determined, 
however, that his rental income and pension benefits 


4See Lee, Warren F., “Problems in Financing Canadian Agri- 
culture,” Canadian Journal of Agricultural Economics, July 
1976, pp. 32-45. 
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would be insufficient to cover the retirement living 
costs. Depending upon the amount of equity in the 
farm, a reverse mortgage might solve the problem. 
Suppose that a reverse mortgage contract is designed 
so that this farmer would owe the lender $10,000 at 
the end of 20 years. With an interest rate of 10 percent 
a year, the lender could pay the retired farmer $174.60 
a year for 20 years (the reader can verify that the accu- 
mulated principal and interest on 20 annual payments 
of $174.60 would be $10,000 after 20 years). 


Reverse mortgages have some potential problems. One 
obvious one, though not very likely in this example, is 
that if the retiree outlives the term of the mortgage, 
he would have no way of paying off the loan. Also, if 
the retiree dies before the end of the term, the lender 
would have to collect the loan balance due at that 
point from the estate. 


Collecting the loan from the estate poses only a minor 
administrative problem for the lender (as long as the 
security’s value has not decreased substantially — an 
unlikely occurrence given the recent trends in values). 
The problem of the retiree (and spouse) outliving the 
term of the mortgage could also be resolved by tailor- 
ing loan terms to life expectancy, just as insurance com- 
panies do with annuities. Furthermore, with rising land 
values, retirees who do outlive the term of a reverse 
mortgage would probably have accumulated sufficient 
additional equity to extend the term of the loan. 


As with the plans described earlier, there are many 
possible variations of the reverse mortgage concept. 
For example, the payments could be graduated so that 
the retiree’s income would keep pace with inflation. 
With minor adjustments, variable interest rates could 
also be used. 


SUMMARY 


Most farm mortgage loans made in Canada carry a 
fixed interest rate and call for a fixed, level payment 
that amortizes the loan over a specified term. For some 
borrowers, this type of loan contract may not be suit- 
able. Year-to-year variations in farm incomes might 
result in periodic arrears, even though the average 
income over time is adequate to cover scheduled 
installments. Highly indebted, beginning farmers may 
find it difficult to meet payments in the early years. 
The fixed interest rate exposes both lenders and bor- 
rowers to the risk of becoming locked into unusually 
low or high rates for the duration of a long-term con- 
tract. Finally, many retiring farmers are forced to sell 
their farms to use their equities as a source of retire- 
ment income. 
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Many of these problems can be partially resolved by 
using one or a combination from four variations of 
the typical farm mortgage loan contract: 1. a provi- 
vision for limited variations in loan payments in 
response to changes in repayment ability, 2. a grad- 
uated payment plan in which the loan is amortized by 
payments that increase over time, 3. variable interest 
rate loans which call for periodic adjustment in the 
interest rate in response to changing market rates, and 
4, reverse mortgages in which the lender would pay 
the borrower regular payments over the term of the 
loan. 


The plans illustrated here are only a few examples of 
how such loan repayment plans might work. The 
details can be varied considerably to suit each bor- 
rowers or lender’s situation. Because these plans are 
new, little is known about the administrative costs, 
possible legal obstacles, and other problems. With 
computerized billing systems and some imagination, 
however, an innovative lending agency could probably 
overcome most of the major obstacles and offer better 
service to a wider range of borrowers. 


APPENDIX 


The computer and the comparatively recent develop- 
ment of moderately priced electronic calculators have 
made it possible to expand the range of available 
options for repaying loans. From a computational 
standpoint, almost any repayment plan that is agree- 
able to both lender and borrower is possible. The pur- 
pose of this appendix is to elaborate on the mechanics 
of computing the first loan payment for graduated 
loan repayment plans. 


In any loan repayment plan, the present value of the 
stream of payments is equal to the initial amount of 
the loan. The following notation is used: 


B = beginning loan balance, 

r = rate of interest on loan, 

g — payment growth rate for graduated pay- 
ment loans, and 

n = the term of the loan. 


PVA; =the present value of an annuity of 1 for t 
periods with an interest rate of i percent 
per period compounded. 

PV: = the present value of 1, t periods at i per- 
cent per period compounded. 

I; = loan payment in year i. 


GLA,,,,, = graduated payment loan amortization fac- 
tor to compute the first payment for a pay- 
ment growth rate of g percent, n loan 
payments, r-percent interest rate on loan. 
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For a loan of B to be repaid over n periods at an inter- 
est rate of r percent in equal payments, the amount of 
each payment is: 


iG CY 1 
Sena () 


To determine the first payment for a payment stream 
that increases at a compound rate of g per period over 
the entire term of the loan, define a new interest rate, 
r*, where: 


_ hee 
= fee came” (2) 


For a 10-percent loan, a 20-year term, and a 4-percent 
payment growth rate: 


Peete 


fe nee i 22.05 10925 


Next, compute the present value of an annuity for n 
periods (the term of the loan) with an interest rate of 
r* percent per period. (A computer or financial cal- 
culator is needed.) For our example, 


PVA, 1 — PVA 5.76923, 20 — 11.687928 


Next, compute a graduated loan amortization factor: 


Le 
GLA, (snes + 
rei PVA « n @) 
For our example, 
1+ .04 
GE. 0 
120,10 = 77 6g7998 88981 


Finally, multiply the graduated loan amortization fac- 
tor by the amount of the loan to compute the first 
payment: 


pe GhAge cB (4) 
For our example, 
I, nee GLAs 20,10 * B — .088981 i $10,000 — $889.81 


The payment increases 4 percent each year and the 
loan is amortized as illustrated in Table 3. 


If the mortgage contract calls for a graduated payment 
in the early years followed by a series of level pay- 
ments, first determine the present value of the level 
payments. For a loan with a total term of n years with 
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payments graduated at rate g in the first s years this 
would be: 


PVA.t? x ENG x I, (1 a g)s (5) 


For a 20-year loan with graduated payments for years 
1 through 10 and level payments for years 11 through 
20, the present value of the level payment portion is: 


PVAs¢-10,10 x PV 10,10 irl =.05)" 
= 6.144567 & .385543 & 1.628895 I, 
= 3.858843 I, 


Next, subtract the present value of the level payment 
portion from the amount of the loan, ie, B — 
(PVA, -s,r) (PVs,-) (li (1 + g)s), to obtain the amount 
that the first s graduated payments must amortize. For 
our example, the first 10 graduated payments must 
amortize a loan of $10,000-3.858843 I,. 
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From this point, the procedure described in equations 
(2) through (4) is used for s years. 


pet 
Fp ilada inti yma GHC 
PURHS 
PVA, — PVA 4.7619,10 — TST 1805 
1+ .05 
GIL AU san ttt ke Al 
Veer eR TT aS 2 


Now, solve for I,: 


I, = (10,000 — 3.858843 I,) .134412 
I, = $885.06 


As described in the foregoing text, payments for years 
1-10 would increase 5 percent a year from $885.06 in 
year 1 to $1441.67 for years 11 through 20. 
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A CLASSIFICATION OF LIMITED RESOURCE FARMERS 


This study was undertaken to investi- 
gate the characteristics and problems 
of limited resource farmers (defined 
here for 1970 as those with $15,000 
or less gross sales and for 1975 as 
those with $25,000 or less) and to 
develop a classification system that 
could be used in identifying specific 
target groups of limited resource farm- 
ers for assistance through public and 
private programs. The study classifies 
12 subgroups of limited resource 
farmers in Ontario to reflect differ- 
ences in human and social constraints 
on behavior, farm resources, farm and 
non-farm employment, and income 
sources and levels. It also suggests 
possible programs to assist these sub- 
groups. 


As 
tf 


if 


aN 


M. J. Trant and G. L. Brinkman* 


INTRODUCTION 


Throughout Canada many farmers have consistently 
earned low incomes, resulting in relatively low stan- 
dards of living. Most of these farmers operate small 
units and have resources meagre in quantity and 
quality — land, livestock, management, or capital — 
to earn adequate incomes from agriculture. Some have 
combined farm with non-farm work, but many have 
remained wholely dependent on agriculture. These 
farmers are referred to in this study as limited resource 
farmers — those who reported $15,000 or less in gross 
sales for 1970 in the 1971 Census of Agriculture, and 
$25,000 or less for 1975 in the 1976 Census of Agri- 
culture. ($25,000 in gross sales in 1975 is almost 
equivalent in real terms of $15,000 in 1970.) 


Over half had little or no non-farm work. In 1970, 
132,840 farm families (40 percent) subsisted on total 
family incomes of less than $4,300, which was the 
1970 low income threshold for a family of four as 
determined by Statistics Canada.! By 1975, following 
three years of relatively high farm incomes, 234,816 
(about 70 percent) of the 338,578 farmers in the 1976 
Census of Agriculture could still be considered limited 
resource farmers, as they produced less than $25,000 
in gross sales for that year. With some declines in 
aggregate farm income in parts of Canada since 1975, 
the proportion of limited resource farmers has likely 
remained at or slighly above 70 percent. 


For many years, government agencies have provided 
programs to assist farmers. Generally they have been 
available to all farmers (regardless of size), but most 


The existence of limited resource farmers has been a of the benefits have gone to the operators of larger, 


persistent problem for many years. In 1970, 295,595 
(81 percent) of Canada’s 365,355 Census farmers had 
gross sales less than $15,000; 278,855 (76 percent) 
earned a net agricultural income less than $3,000. 


*M.J. Trant, formerly of Agriculture Canada, is an economist 
with the Agriculture Division of Statistics Canada, Ottawa, 
Ontario. G.L. Brinkman is an associate professor at the School 
of Agricultural Economics and Extension Education, the 
University of Guelph, Guelph, Ontario. This study is the initial 
phase of a four-phase project. Financial assistance was provided 
by the Small Farm Development Division, Agriculture Canada, 
with support and cooperation from the Rural Development 
Branches of the Ontario Ministry of Agriculture and Food. 
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more commercial farms. Some programs, however, 
have been designed primarily to assist limited resource 
farmers through such means as farm enlargement and 
consolidation, and special counselling and management 
services. Although these programs have been helpful 
to many of the farmers using them, they have not been 
widely used by the majority of small-farm operators. 
Hence, they have not substantially reduced the number 
of limited resource farms in Canada. 


1Statistics Canada, “Revision of Low Income Cut-offs,” working 
paper, Research and Analysis Section, Consumer Income and 
Expenditure Division, December 1973. 


fo 


Since existing programs have been limited in their 
overall effectiveness in dealing with limited resource 
farmers, new programs may need to be developed and 
old ones modified if more small-farm operators are to 
be reached. For example, much of the emphasis in 
many programs has been on assisting limited resource 
farmers enlarge their farms and become viable com- 
mercial operators. These efforts have high payoffs and 
should be continued, but many limited resource farmers 
unfortunately cannot become viable commercial oper- 
ators. Many are too old to justify the necessary 
changes, lack sufficient management capabilities, or 
have physical difficulties. With additional assistance, 
however, many of these farmers may still make sub- 
stantial improvements in their farming operations and 
in their living standards, even if they do not wish to 
enlarge their farms or cannot become commercial 
farmers. 


It must also be recognized that helping all limited 
resource farmers in Canada is neither practical nor 
possible. Some cannot use assistance, some do not want 
it, and some can be helped only at great cost. A few 
may even need non-farm assistance or general welfare 
if they are to be helped, and should not be considered 
the responsibility of agricultural ministries. It is likely, 
however, that many more limited resource farmers 
could be helped if old programs were modified or addi- 
tional programs designed to meet their special needs. 


As a first step to more clearly understanding limited 
resource farmers and developing more effective assis- 
tance programs for them, specific groups of limited 
resource farmers requiring different kinds of assistance 
must be better identified. This is the purpose of the 
present study.” In this study, groups of farmers with 
similar behavioral and economic characteristics, and 
the kinds of assistance programs expected to be most 
acceptable and useful for each group are identified. 
Hopefully, this classification system will help make 
assistance for limited resource farmers more effective 
and encourage additional efforts in this area across 
Canada. 


METHODOLOGY 


Data for the classification system were obtained 
through a survey of 193 farmers, divided about 
equally between Grey and Renfrew Counties in 
Ontario. The sample included a broad range of types 
of limited resource farmers so that it would be as useful 


2For more detail see M.J. Trant, Classification of Limited Re- 
source Farmers in Ontario Based on Behavioral and Economic 
Characteristics, unpublished M.Sc. Thesis, University of Guelph, 
1976. 
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as possible in drawing inferences for many regions of 
the country. Data on individual farmers’ demographic 
characteristics, attitudes, aspirations, farm resources, 
management ability, alternate employment opportu- 
nities, and physical disabilities were analyzed through 
correlation, regression, and cross tabular analysis to 
form the basis of the classification. 


THE CLASSIFICATION SYSTEM 


The classification system consists of three main cate- 
gories of 12 subgroups. The main categories consist of 
farm focus farmers, mixed focus farmers (part-time), 
and non-farm focus farmers, and reflect the farmers’ 
involvement in and orientation to farm and non-farm 
employment. 


The farm focus category identifies farm operators with 
a major orientation to and dependence on agriculture, 
even though they could still have a small amount of 
non-farm work (not competing with farm work). The 
mixed focus category identifies farmers with a strong 
involvement in both farm and non-farm work, but 
who still depend on agriculture as an important income 
source. The non-farm focus category identifies “farm- 
ers” involved in both agriculture and non-farm work, 
but whose primary orientation is toward the non-farm 
sector. These people either farm as a hobby or are 
involved so lightly in agriculture that it does not serve 
as an important income source. Categorizing farmers 
according to their major orientation to farm and non- 
farm work instead of using the popular full-time and 
part-time classifications avoids the problems of cate- 
gorizing all farmers with non-farm work in a single 
category, and enables farmers to be categorized more 
appropriately according to their needs for assistance. 


The criteria established to best represent farm focus 
farmers were limited resource farmers who were 
actively farming and did no more than 30 days of off- 
farm work; this group included farmers of retirement 
age still farming. Up to 30 days of off-farm work were 
allowed for farm focus farmers because this level of 
non-farm work did not appear to affect the work orien- 
tation of the farmers examined or compete significantly 
with their farm work. Mixed focus farmers were identi- 
fied as farmers either working off the farm between 31 
and 149 days and showing evidence of active farming 
regardless of gross sales (to reflect less than a full-time 
or major orientation to non-farm work), or working 
150 or more days of non-farm work with $4,000 or 
more gross sales in 1975 (to indicate with a minimum 
gross sales some reliance on agriculture as an impor- 
tant income source, as determined from the farmers 
surveyed). Non-farm focus farmers were identified as 
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“farmers” working off the farm 150 days or more with 
less than $4,000 gross farm sales in 1975. Since these 
criteria were developed with Ontario farmers in mind, 
they are not necessarily applicable to other regions. 
They should provide, however, a basis for examining 
limited resource farmers in other parts of Canada. 


These categories were divided according to behavioral 
characteristics, resources; and needs for assistance into 
the following subgroups: 


1. Farm Focus Farmers 
— transition stage farmers 
— potential commercial farmers 
— maintenance state farmers 
— traditional farmers 
— retirement age farmers 


2. Mixed Focus Farmers 

— transition stage farmers 

— potential commercial farmers 

— permanent part-time farmers receptive to change 

— permanent part-time farmers in maintenance state 
with an income derived mainly from agriculture 

— permanent part-time farmers in maintenance state 
with an income derived mainly from non-farm 
employment 

— traditional farmers 


3. Non-Farm Focus Farmers 


The classification system is summarized in Figure 1. 
The farmers on the left side of the farm and mixed 
focus categories (and at the top of the categories listed 
above) generally tended to be the most receptive to 
change, had greater management ability, and had the 
most potential for earning good incomes from agricul- 
ture. Farm and mixed focus farmers on the right side 
of Figure 1 (and at the bottom of those categories 
listed above) were generally the least receptive to 
change and the hardest to reach with current assistance 
programs, especially those designed for farm enlarge- 
ment. Farm and mixed focus subgroups of farmers 
likely to benefit from similar assistance programs are 
listed directly above and below each other. 


The classification system essentially describes farmer 
groups at a particular time; mobility from one category 
or group to another could occur. Indeed, the intention 
of developing the classification system was to help in 
the design of programs to assist farmers, where pos- 
sible, in moving into viable commercial operations or 
more productive groups in the classification system, as 
well as to better help those unable to change. The indi- 
vidual farmer subgroups and possible programs to 
assist them are described in the following sections. 


CANADIAN FARM ECONOMICS Vol. 14 No. 1-2 


Farm Focus Transition Stage Farmers 


These farmers tended to be young, energetic, and 
capable managers in the process of establishing com- 
mercial farms. Often they had limited capital and 
physical resources, and were investing their farm 
income back into their farms. These farmers are likely 
to benefit from land expansion and credit programs to 
help them enlarge their operation. Since they tended 
to be the most receptive to farm improvements, some 
may initiate expansion programs on their own. 


Farm Focus Potential Commercial Farmers 


This group consisted of good managers who were 
receptive to farm improvements. They were inclined 
to be middle-aged (40-55) and supported families, 
worked established farms, and were somewhat more 
security-oriented than transition stage farmers. Many 
had sons or daughters expecting to take over the farm 
in the near future (in which cases expansion programs 
may be appropriate). Many other farmers, however, 
were primarily interested in doing a better job with 
their existing operation. These could be helped most by 
credit and assistance for farm reorganization and 
improved livestock. 


Farm Focus Maintenance State Farmers 


Farmers in this group were generally moderate-to low- 
volume operators, primarily interested in maintaining 
the present condition of their farms. They tended to 
have moderate-sized, established farms and moderate 
management ability, but were reluctant to make farm 
improvements for a variety of reasons. Many were in 
their late fifties and early sixties without a son or 
daughter to take over the farm; others were strongly 
security-oriented and reluctant to take risks. Some also 
had physical limitations which prevented them from 
expanding their operations, even though they had been 
previously receptive to improvements. The stop-loss 
stabilization measures of the Agricultural Stabilization 
Act and provincial income protection plans are likely 
to be the primary assistance programs with appeal to 
this group. (These programs probably would have some 
appeal to other types of limited resource farmers, even 
though their benefits to the farmers would be limited 
by the farmer’s small amount of production.) 


Farm Focus Traditional Farmers 


These farmers represented a significant group of lim- 
ited resource farmers with generally low managerial 
ability and low farm acreages. They were generally 
averse to making changes in their farm operations, 


23 


WIILSAS NOILVOIAISSV 19 


satqrunzs0ddo 
quewAoTdwe wiejyuou 
aaoridmt 0} swPib0Ide 
quewzsaaut 
qteqideo pue saorid 
uotzonpord worj yst4 
aonpad oj sweiboide 


satqrunzioddo 
butuzies wiejyuou 
aaordut 03 sweibold e 


siowiejy Teuotjtpejzq 
pesnooj wiejy yoy se 
awes ayy sweiboidg 


squow 
-aaoidwt wiejy 103 
azeatqzow OF 4TNOTIJIG 
qoC wiejuou oj astid 
-iajua A1epuoses 

e se swiej pezts 
-ajzerapou ‘peqyuetio 
-jayIeWw azertadoe 


s6utuiea wiejyuou 
yatmM awoout 

wiey jyuewatddns 
siawiey asayy 4dao 
-xa pasnooj wiej se 
sotqzstsaqoeieyo owes 


pajuatio 
-Aytainoas Atbu0I13S 


sgaounos 
WHVINON WONT ATNIVW 
GaAINaG GAWOONI HLIM 
GLVLS JONWNALNIWW NI 
‘QWIL-Luvd LNANVWYdd 


AYNLTNOTYOW 
WOud AINIWW 
GaAIYaG AWOONI HLIM 
GLVLS FONWNGLNIVW NI 
GWIL-LYvd LNAINWWadd 


JWNOILIGVUL 


S}uou 

-jysaaut TezIdeo pue 

4“saotad ‘uotqonpoad 

wo1j xSTt1I soONpel 

0} sweiboid pue yuow 

-dtnba burtaes 1OqeT 

ybnoryy AOustoTsZjae 

joqe{T 1a3zeaI16 
anaatyor OF swe1601d 


paystsse a1ejyTamM 


uotsuedxs 301Nn0s 

-a1 azojyaq bur{Tes 

sweiboid jJusew -unod quewebeuew uo 
-a11q981 aTQIssode snooj ysnuw swe16o1d 


Aqrtrae : 
quawebeuew MoT 
obe sieak 
Ob 10 0£€ SwIezJ JO 
yeotddéy AboTouyoaL 
swiej [Tews 
sates peqiwit 
Kouatowygns 
wiej ut sebueyo -j{as 0} paquatjo 
ayew OF YUeQONTINe Auouose Jo uotzez 
aatqoe ssete -uatIO TeTOTEaWWOd 
S9 1840 @ 03 paysnCpe JON ® 


waej TSAO aye} OF 
uos 30edxe 3,u07d e 
paztwrt AtteorsAyd 
zo/pue paquatio 
Aytauoses AT6u0I4S e 
sog ATiee pue sos 
aqzet ut Ayriolewe 
siewsey peystTqeisde 


gov LNaWaYILay TWNOTLIGVUL 
Ce ee ee Se ee ee 
SLNSW3SA0NdWI WeVs OL 


ALWLS FONVNALNIVW 


SAILd393YyNN 


YIWYWS JOUNOSIY CILIA 


SJ0WID4 OWI] -}IDg JUBUDWadq 


DUD |OU0SJAd 


gatqytunyioddo 

queukoTdwa waejuou 
anoidut 03 sweiboide 

Aouatotsjo 

qjoqeyT 123eaI16 
aaatyor oj sweiboide 


atqe 
-ot[tdde ere siawies 
yTeyorsuwods TetqUaIOd e 
pasnooj wiejy 10Z 
paubtsap sweiboide 


quawabeuew ajenbapyve 
pebe-atppiw 10 
buno& yj0q ‘SsiewIeZ 
mau pue paystTqeysde 
qol 
wzeyuou Yyytm uot? 
-ounfuoo ut wiej bur 
-zerado 03 paqqTMmMode 


sabueyo ayeu oF 
quawabeinooud PeeNe 
awoout wiejuou 
Tequawatddns uo Ajaue 
siabeuew etqedede 
saoino0osel 
@STQeIsptSuoD e 
poystTqeisde 


@ONWHO OL SAILdaORY 
GWIL-Luvd LNANWWdd 


TWIOUSWWOD IVILNALOd 


sweiboid uotsuedxas owose 


uotzeztuebioa1 wiey 

JoJ szuawyzsaaut 

pue sueotT uo ysTI 
aonpel oj sweiboide 


aingny ieau ayy ut 
JaAO aye} TTT uOoS 
qeyq AAITIQtIssode 
sabueyo 
wiej axew OF 
SAATJUBOUT PIONe 
siabeuew aTqedede 
saoinos 
-31 aTQPIePTSUOD e 
peystiTqeq3sde 


JIONAWWOD TWILNALOd 


SiowdDJ awl] -||N4 aqisSog — 


SINSW3AONdW!I WHVS OL 3SAILd393¥Y 


NOLLVLNIINO LONMVW CILIA NOLWINIINO LINAWW ONOULS 


sweiboid aoue 


-ystsse Teinqtnoribe 


-uou JO TeInqV{TNoO 
-6e dayqIea jo eTa3 
-uatTo ATaxTT ION 


uotzea1 
-991 jo wW10jJ 10 

Aqqoy e JOjJ wiede 
soawoout 
wiejuou ybry 

JO 3}P19IVOW @ 


snd0d WYWINON 


Quawzsaaut 10jJ 
ytpazd pue pueyT 10jJ 
sweiboid uotsuedxg e 


siabeuew otqedeje 
o1qzabiauge 
Bunoj;e 
qoC waezuou Aq 
uotsuedxs wiej 10j 
Teqides aqyetnunsoye 
butpuedxge 


GOWLS NOILISNWYL 


SWa|Golg jOoISAYd PUD |DUOSJad ce: oS Sm ol $W9|GOsg |09|SAYq PUD jDUOSJaq 


JuawzsaAut 10J 
}yTpe1d pue pueyt 103 
sweibo1id uo1suedxg e 


saabeuew atqedede 
otqyabssuge 
Bunoj,e 

but puedxg e 


AOVLS NOILISNWHL 


| aanbi4 


$N904 
WUVINON 


N904 
WuV4 


CANADIAN FARM ECONOMICS Vol. 14 No. 1-2 


24 


oriented toward self-sufficiency, and often operated 
their farms with outdated technology reminiscent of 
farms 30 to 40 years ago. Management was often the 
most limiting factor to more successful farm perfor- 
mance. Hence, agricultural programs to assist this 
group must provide management counselling as a 
prerequisite to other assistance. Many of these farmers, 
however, may be the clientele of general welfare pro- 
grams rather than farm improvement programs. 


Farm Focus Retirement Age Farmers 


Retirement age farmers were all 65 and older but still 
partially active in farming, even though the farm was 
often a means of keeping them active and busy, rather 
than a commercially-oriented enterprise. These farm- 
ers were often reluctant to undertake farm improve- 
ments, particularly if they involved a large capital 
investment or time commitment. Possible assistance 
for these farmers may be made through non-agricul- 
tural programs such as pensions, or an agriculturally 
related program which might provide an annuity based 
on the equity they have built up in their farms, and 
which would be reclaimed from the estate upon sale of 
the farm on the operator’s death. 


Mixed Focus Transition Stage Farmers 


The farmers in this group had characteristics and re- 
sources similar to those of the farm focus transition 
stage farmers, and were also establishing a viable 
commercial operation. The main difference between 
the two groups was that the mixed focus farmers were 
relying on their non-farm job to generate capital to 
expand their farms, rather than generating it from 
farming. Both groups are likely to benefit from similar 
credit and land acquisition programs for expansion. 


Mixed Focus Potential Commercial 
Farmers 


These farmers were also similar to their farm focus 
counterparts, except for the involvement in non-farm 
work which limited somewhat their farming activity. 
They could also probably benefit from similar pro- 
grams for reorganization or expansion if they have a 
son or daughter to take over the farm. 


Mixed Focus Permanent Part-Time Farmers 
Receptive to Change 


These farmers were not contacted in the survey because 
of the manner in which the sample was selected, but 
they were identified by agricultural and ARDA (Agri- 
cultural and Rural Development Act) representatives 
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in the two counties. These farmers can be described 
as progressive farmers permanently committed to both 
agriculture and non-farm employment. They tend to 
be good managers and receptive to change, but their 
agricultural activity is likely to be limited by their non- 
farm work. They should benefit from programs to 
improve their farm labor efficiency so that they can 
do more with their existing resources and available 
time. 


Mixed Focus Permanent Part-Time Farmers 
in Maintenance State 

With an Income Derived Mainly from 
Agriculture 


Farmers in this group tended to have many of the 
same characteristics as farm focus maintenance state 
farmers, except that they were supplementing their 
farm income with non-farm earnings. They were gen- 
erally older (over 50), security-oriented, moderate 
managers operating moderate-sized farms, and primar- 
ily interested only in maintaining their current opera- 
tion. Since agriculture still was their main income 
source, they are likely to desire stabilization programs 
(like the farm focus maintenance state farmers). 


Mixed Focus Permanent Part-Time Farmers 
in Maintenance State 

With an Income Derived Mainly from 
Non-Farm Sources 


These farmers had behavioral characteristics similar 
to those of the previous group of mixed focus farmers, 
but they were inclined to operate smaller farms and 
were primarily dependent on their non-farm job. Agri- 
culture was still an important source of family income, 
however, and not treated as a hobby or pastime. Their 
resistance to change and their reliance on non-farm 
employment makes them difficult to motivate for farm 
improvements, and their small agricultural operations 
greatly limit the benefits they can obtain from most 
farm improvements. These farmers may require better 
non-farm earning opportunities to improve their well- 
being. 


Mixed Focus Traditional Farmers 


These farmers tended to be the least receptive of the 
mixed focus farmers, and similar to their farm focus 
counterparts. They were inclined to have the lowest 
management ability, the smallest farms, outdated tech- 
nology, the lowest aspirations about farm improve- 
ments, and an orientation toward self-sufficiency. 
Even though they had non-farm jobs, their total in- 
come was often low, indicating that they were limited 
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in their potential both on and off the farm. Like farm 
focus traditional farmers, they most likely would re- 
quire management assistance before other help could 
be effective, and may be clientele of general welfare 
programs. 


Non-Farm Focus Farmers 


Non-farm focus farmers generally earned good non- 
farm incomes (many earning over $10,000 in total 
operator income in 1975) and did not rely on agricul- 
ture as a source of family support. They were farming 
for a hobby or recreation, seldom grossing over $2,000 
from the farm. Most sustained small losses from their 
farm operations. Consequently, they are not likely to 
be the clientele of either agricultural or non-agricul- 
tural programs. 


CANADA-WIDE PERSPECTIVE OF 
LIMITED RESOURCE FARMERS 


The distribution of limited resource farmers and their 
income levels by province in Table 1 identifies for 
1976 the number of limited resource farmers (earning 
less than $25,000 gross sales in 1975 as reported in 
the 1976 Census of Agriculture) and their percentage 
of the total population. The table also provides an 
approximation of the number of farm, mixed, and non- 
farm focus farmers in each province. It can be seen 
that 70 percent of all Canadian farms grossed less than 
$25,000 in 1975. The largest number of limited re- 
source farmers (61,056) were in Ontario, but that 
province had one of the lowest shares (69 percent). 
The proportion in the Maritimes was 80-83 percent 
while in the Prairies it was 60-70 percent. The figures 
for the Prairies show great improvement over those 
of 1970, when 78-85 percent of the farmers in each 
province were in the limited resource category (Sas- 
katchewan declined from about 85 to only 60 percent). 
Between 1970 and 1975 the proportion of limited re- 
source farmers in Quebec declined 11 percent; Ontario 
and the Maritimes reduced their share 3 to 6 percent, 
but British Columbia increased its share 1 percent. 


The approximate numbers of farm, mixed, and non- 
farm focus farmers are identified in Table 1 by modi- 
fying the criteria determined earlier for the three focus 
categories. In Table 1, $5,000 gross sales is used 
instead of $4,000 for separating mixed and non-farm 
focus farmers with 150 or more days of off-farm work. 
This is because only the $5,000 sales category was 
available from census data. In addition, the census 
figures probably underestimate the number of mixed 
and non-farm focus farmers, because a_ substantial 
number of farmers in the census typically do not report 
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off-farm days or report 0 days, even though they have 
non-farm employment earnings. Although the study 
criteria were developed from analysis in Ontario and 
may not be entirely applicable to other provinces, they 
(and the modifications in Table 1) should give a rea- 
sonable approximation of the focus of limited resource 
farmers in each province. 


Examining limited resource farmers across Canada in 
1976, there were roughly 116,267 (SO percent) work- 
ing age farm focus farmers, 27,956 (12 percent) retire- 
ment age farm focus farmers, 46,845 (20 percent) 
mixed focus, and 43,748 (19 percent) non-farm focus 
farmers. The highest proportions of working age farm 
focus farmers were generally in the Prairies, while 
Ontario and the Maritimes had the highest share of 
farm focus farmers 65 or older. The greatest number 
of mixed focus farmers were in Ontario, Alberta, Sas- 
katchewan, and Quebec. Alberta, Ontario, Prince Ed- 
ward Island, and Saskatchewan had the largest propor- 
tion. The greatest share of non-farm focus farmers 
were in British Columbia, Nova Scotia, Ontario, and 
New Brunswick. 


It is impossible to identify the number of farmers in 
the various subgroups of the classification system from 
census data, since various behavioral characteristics 
were used in this classification. In the Ontario counties 
studied, the largest single subgroup of farmers under 
retirement age was the farm focus maintenance state 
subgroup, consisting of almost a third of the farmers 
studied under the age of 65. The farm and mixed focus 
traditional farmers also accounted for about 13 and 
16 percent of the active-age farmers. The total number 
of farmers from all subgroups receptive to change only 
represented about 30 percent of the farmers under 65 
years of age, with the farm focus potential commercial 
group the largest (16 percent of the active-age farmers). 
Farm and mixed focus transition stage farmers repre- 
sented only about 7 and 3 percent of the active-age 
farmers. These figures for the transition stage farmer, 
however, underestimate the proportion of these farm- 
ers that may exist over a long period, since the percent- 
ages found in Ontario were only for a single point in 
time. The transition stage subgroups are dynamic and 
changing, with many farmers entering this category as 
they start enlarging and improving their farms, and 
then leaving it when they become commercial opera- 
tors. 


CONCLUSIONS AND IMPLICATIONS 


As indicated in the classification system, limited re- 
source farmers are not a homogeneous group. They 
consist of various types of farmers with different re- 
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sources, human characteristics, and potentials for farm 
improvements. They range in type from transition 
stage farmers in the process of enlarging their farms to 
traditional farmers farming much as their fathers did 
some time ago. Probably 30 to 40 percent of the lim- 
ited resource farmers are receptive to change, but the 
majority are likely unreceptive to making substantial 
farm improvements, especially those involving farm 
enlargements. 


Several policy implications can be drawn from this 
classification system. First, several programs may be 
necessary to reach a broad range of limited resource 
farmers because of their different characteristics and 
needs. General farm programs that are available to all 
farmers, like stabilization programs, dairy subsidies, 
and various supply management schemes may be help- 
ful, but are not likely to provide enough assistance to 
make a substantial difference in the income levels of 
small-farm operators. The approximate 70 percent of 
the total farm population in the limited resource cate- 
gory, even in 1975 when farm incomes were at record 
levels in real income, may be indicative of the limita- 
tions of many of the aforementioned programs (along 
with some farm expansion programs designed speci- 
fically for limited resource farmers) in substantially 
reducing the proportion of limited resource farmers in 
Canada. The benefits of most general agricultural pro- 
grams are typically based on the amount of a farmer’s 
production, and these often do not provide limited 
resource farmers with much assistance. (Stabilization 
payments for a farm grossing only $10,000 may be 
helpful, but are probably not large enough to appre- 
ciably raise the net farm income.) Consequently, lim- 
ited resource farmers need specialized programs aimed 
at their specific conditions and problems if more of 
them are to be helped. 


Many past programs for limited resource farmers (fo- 
cusing on farm expansion through farm consolidation, 
land transfer, and credit for acquiring more farm re- 
sources) are still appropriate, but might best be directed 
primarily at the transition stage and potential commer- 
cial farmers. Also, greater emphasis at the provincial 
and national level might be placed on assisting farmers 
make on-farm improvements and on reducing and 
sharing risk for those limited resource farmers not in- 
terested in enlarging their farms. These programs 
could be particularly useful for potential commercial 
farmers wishing to improve their livestock and existing 
farming operation, as well as many maintenance state 
farmers. For example, if government introduced pro- 
grams to help reduce and share risk through such 
provisions as special loan guarantees or deferral op- 
tions for loan repayments in bad years, many of the 
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security conscious maintenance state farmers might 
find farm improvements more acceptable, and some 
might even shift to a more receptive subgroup of the 
classification system. 


Traditional farmers are likely the hardest to assist 
through agricultural programs since many have beha- 
vioral characteristics which inhibit them from being 
fully successful in either the farm or non-farm sectors. 
Special management assistance might be helpful in 
some cases, especially when an offspring can be intro- 
duced to better farming practices than those used by 
the father (for use after taking over the farm), but 
most hard-core traditional farmers will not likely 
benefit much. Most of the traditional farmers might be 
considered part of the overall social welfare problem, 
and not the unique responsibility of agricultural minis- 
tries. 


Retirement age farmers present a slightly different 
problem because many of them are not farming full 
time or for the same reasons as younger farmers. A 
significant problem facing many retirement farmers is 
trying to use some of their wealth that is tied up in the 
farm, without having to sell the farm or destroy its 
composition. (Most farmers studied wanted to keep 
the farm during their retirement.) One program for 
retirement farmers that might be introduced, for exam- 
ple, is to provide retired farmers with moderate cash 
payments (maybe $1,000 — 3,000 a year) based on their 
equity in the farm, with principal and interest deducted 
and repaid from the farm value when the farm was 
finally transferred or sold. This kind of program could 
enable retired farmers to both retain ownership of the 
farm and to utilize some of its value for consumption 
while they are still able to use it. 


Other implications of the classification system relate 
to field staff and their relationships with limited re- 
source farmers. One of the areas where field staff can 
have a large impact is through management training. 
Many of the farmers analyzed in this study used rela- 
tively poor management practices and neglected such 
standard practices as proper feeding and fertilizer use. 
In fact, improved management could have been bene- 
ficial to farmers in all of the subgroups in the classifi- 
cation system. Although limited resource farmers may 
be harder to approach than commercial farmers and 
do not ususally seek out assistance, many will respond 
when appropriate efforts are made to approach them 
(especially the receptive-to-change groups). Field staff 
can also increase their effectiveness by focusing on 
adjustments that are likely to be acceptable to the 
farmers being helped (such as reducing risk for main- 
tenance stage farmers and identifying more efficient 
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on-farm resource use for potential commercial farmers 
not interested in enlarging their farms). 


Many of the farmers studied greatly increased their 
interest in making farm improvements at the time when 
their son or daughter was considering whether or not 
to leave the farm for other work. At this stage the 
farmer was forced to consider developing the farm 
into a larger, more productive unit if he wanted his 
child to stay on; this was one of the most receptive 
periods in the farmer’s life. Field staff should recog- 
nize this particularly receptive period as maybe a once 
in a lifetime opportunity to help these farmers. 


These policy implications should provide an idea of 
the importance of a classification system for limited 
resource farmers, as well as suggest some potential 
programs to meet their various needs. In the later 
stages of the overall project, additional research is 
being conducted to examine, in more detail, some of 
the behavioral aspects of these farmers, particularly 
on how to approach them and to get them to partici- 
pate more readily in assistance programs. Research is 
also being conducted to identify programs that will be 
acceptable to limited resource farmers and more effec- 
tive in solving their problems. Hopefully, the classifica- 
tion system and the related research will provide a 
stronger basis for working with limited resource farm- 
ers in Canada. 
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NOTES 


PROPOSED AMENDMENTS TO THE 
FARM CREDIT ACT 


Agriculture Minister Eugene Whelan will introduce 
new legislation in Parliament to allow the Farm Credit 
Corporation (FCC) to obtain additional funds from 
sources other than the Government of Canada. 


Proposed amendments to the Farm Credit Act would 
give the corporation authority to borrow some of its 
funds in the private financial market. 


Mr. Whelan said the amendments would assist the FCC 
to more fully meet the needs of Canadian farmers in a 
period of Governmental budgetary restraint. It would 
have the added advantage of giving the FCC a way of 
reacting faster to major changes in the demand for 
farm credit. 


The demand for long-term agricultural credit has in- 
creased since 1973 at a rate of about 15 percent a year. 
Forecasts indicate the demand could double between 
1978 and 1981 to reach $1.85 billion. The FCC has 
been administering the Farm Credit Act for 20 years. 
It has disbursed about 143,000 loans totalling more 
than $4.6 billion. At the end of the 1977-78 fiscal year, 
the FCC had 72,000 active loans for a total of $2.6 
billion. More than 65 percent of the long-term credit 
extended to Canadian farmers in recent years has been 
provided by the FCC. 


STABILIZATION PAYMENTS FOR GRAINS 


Agriculture Minister Eugene Whelan has announced 
stabilization payments for the 1977 barley crop grown 
outside the Canadian Wheat Board (CWB) designated 
area, and for the 1977 Canada Eastern winter wheat 
crop. There will be no payment for oats because the 
support price for oats grown outside the Wheat Board 
area in 1977-78 is $94.02 a tonne, the same as the 
average market price for the commodity. 


Producers will receive a deficiency payment of $7.35 a 
tonne (16 cents a bushel) on barley sold between 
August 1, 1977 and July 31, 1978. Payment will be 
based on barley at 14 percent moisture. Payments will 
be made only on commercial sales. 
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Barley grown outside the CWB designated area is a 
named commodity under the Agricultural Stabilization 
Act. It receives support at 90 percent of the five-year 
average market price, indexed to reflect changes in the 
cash costs of production. This is the first time a stabi- 
lization payment has been made for barley. 


The weighted average market price during the crop 
year was $80.84 a tonne ($1.76 a bushel), and the sup- 
port price was $88.19 a tonne ($1.92 a bushel). Malting 
barley and seed will be included in the program. 


Mr. Whelan said the government expects to make pay- 
ments on about 25 percent of the total crop of 19 
million bushels grown outside the Wheat Board area. 
Maximum eligibility under the barley program will be 
160 tonnes, with a two-tonne deduction. 


Winter wheat is not a named crop under the Agri- 
cultural Stabilization Act, but the federal government 
is making the support payment because of low prices 
paid for the 1977 harvest. The payment is $31.97 a 
tonne (87 cents a bushel). 


In 1977, the Ontario winter wheat crop was a record 
822,000 tonnes (30.2 million bushels). The United 
States also had a large crop of winter wheat and prices 
in both the domestic and international markets were 
depressed. Grower returns averaged $83.41 a tonne 
($2.27 a bushel). 


The support price is $115.38 a tonne ($3.14 a bushel), 
90 percent of the average market price for the previous 
five years, adjusted for changes in cash production 
costs. The support payment is the difference between 
the support price and the average market price in the 
1977-78 crop year. 


The total payment is expected to amount to about $26 
million. 


Most of the wheat grown in Eastern Canada is winter 


wheat grown in Ontario and used mainly for cake and 
pastry flour. 
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IN REPLY 


We appreciate your letters and comments on articles 
in Canadian Farm Economics. Let us know if you think 
a subject deserves an article and we will try to accom- 
modate you. 


When forwarding your “In Reply” or letter, indicate if 
we may publish your comments in a subsequent issue. 


Steven E. Kraft, a resource economist at the University 
of Saskatchewan, likes having the pages on publica- 
tions. About L. M. Johnson’s article, “Economic Anal- 
ysis of Crop Rotations in Western Canada,” he says, 
“A more detailed discussion of how the data were 
acquired and an indication of how representative they 
were would have been useful.” 


With reference to the same article, Gust Oja, a Sas- 
katchewan farmer, comments that he would appreciate 
an occasional statistical breakdown of “smaller geo- 
graphical regions, for example, ten rural municipalities 
in the extreme south-west corner of Saskatchewan.” 
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Another farmer, Robert R. Ferguson of Fort Qu’Ap- 
pelle, on the other hand, would have found it “useful 
if one of the east-central areas of the (same) province 
had been chosen in the sample for crop rotations.” 


Dr. Mark B. Lapping, associate professor of resource 
planning at the University of Vermont, found T. C. 
Gunn’s article, “Part-Time Farming in Nova Scotia,” 
useful. “This is a growth phenomenon here in New 
England, too,” he says. “Yet there is little data and not 
much recognition given to the ever-expanding number 
of part-time farmers and their impacts on their com- 
munities, local markets, etc. This paper does, however, 
provide some excellent information.” 


Lester M. Settle, the secretary-manager of the Nova 
Scotia Federation of Agriculture, says that the same 
article added to the information he already had from 
T. C. Gunn. He comments, “This issue is one of major 
concern to us in Nova Scotia as we plan future agri- 
cultural development programs.” 
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IN REPLY TO AUTHORS AND EDITORS REGARDING FEBRUARY - APRIL 1979 
CANADIAN FARM ECONOMICS 


I have read one or more of the following articles: 


(1) Government Policies for the Canadian Dairy Industry 
(2) Some Alternatives to Conventional Farm Mortgage Loan Repayment Plans 
(3) A Classification of Limited Resource Farmers 


1. My comments are on article number (1) (2) (3). 
On a scale of one to ten how useful was this article to you? 
not useful very useful 
1 Z 3 4 5 6 1 8 9 10 


3. Why? 


4. How useful was the whole issue to you? 


5. Do you have any suggestions or questions on the contents of this issue? 


My comments may (_ ) may not (_) be used in a future issue of this publication. (A copy of your comments 
will be forwarded to the author.) 


NAME (Mr. or Ms.) Occupation. 


(Please Print) 


ADDRESS 


Please return the above to: 


Earl Love, Managing Editor, Canadian Farm Economics 
Information Services 

Agriculture Canada, Sir John Carling Building 
OTTAWA, Ontario 

Canada 
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CONVERSION FACTORS 


Approximate 


conversion 


Metric units factors 


LINEAR 
millimetre (mm) 
centimetre (cm) 
metre (m) 
kilometre (km) 


x 0.04 
x 0:39 
x 3.28 
x OL62 


AREA 


Square centimetre (cm?) 
square metre (m2) 
square kilometre (km?) 
hectare (ha) 


VOLUME 


cubic centimetre (cm?) 
cubic metre (m°) 


CAPACITY 
litre (L) 
hectolitre (hL) 


WEIGHT 


gram (g) 
kilogram (kg) 
tonne (t) 


AGRICULTURAL 
x 0.089 


Results in: 


inch 
inch 
feet 
mile 


square inch 
square yard 
square mile 
acres 


cubic inch 
cubic feet 
cubic yard 


cubic feet 
gallons 
bushels 


oz avdp 
lb avdp 
short ton 


gallons per acre 
quarts per acre 
pints per acre 
fl. oz per acre 
tons per acre 

Ib per acre 

Oz avdp per acre 
plants per acre 


litres per hectare (L/ha) 


x O357 

9 ag JY fe 
(mL/ha) x 0.014 
x 0.45 
x 0.89 
x 0.014 
x 0.405 


millilitres per hectare 
tonnes per hectare (t/ha) 
kilograms per hectare (kg/ha) 
grams per hectare (g/ha) 
plants per hectare (plants/ha) 
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FORECASTING FARM CREDIT REQUIREMENTS FOR 1981 


Farm credit requirements in 198] 
should fall between $7.7 and $9.4 | 
billion, depending on farm income 
levels and the general inflation rate. 
Under moderate economic conditions, 
the 1981 forecast is for $8.1 billion, 
about $2.1 billion higher than the 
estimated amount of farm credit ex- 
tended in 1976. This increase represents 
a 6-percent compeund annual rate of 
increase over the 1976-81 period, much 
less than the 18-percent rate of increase 
over the 1971-76 period. It is estimated 
that operating expenses will account for 
about 63 percent of the total 1981 farm 
credit requirements, real estate trans- 
fers about 20 percent, and non-real 
estate investment about 17 percent. 


FL. Tung and W.D. Jones* 


INTRODUCTION 


Credit flow to farmers has been increasing at a 
compound annual growth rate of about 18 percent 
during the last six years.’ Escalating demand for farm 
credit is expected to continue into the 1980s as 
structural changes in the industry combined with general 
economic inflation increase both the quantities and 
prices of resources used by the farm industry. There is 
concern about the industry’s increasing dependence on 
credit as a source of investment and operating capital. 


When production involves extensive use of credit, 
production costs increase because of interest charges. 
Farm credit also plays a role in allocating limited 
productive resources within the farm industry. Thus 
availability and terms of credit have a significant impact 
on producer’s incomes and the industry’s production 
efficiency. 


*F.L. Tung and W.D. Jones are economists with the Regional 

Development Analysis Division and Production Analysis 
Division, respectively, of the Agricultural Development Direc- 
torate, Policy, Planning and Economics Branch, Agriculture 
Canada, Ottawa. The authors acknowledge assistance in the 
collection of data by Dr. R. Bollman of Statistics Canada, and 
helpful comments received from him, Dr. R.S. Rust, and 
anonymous reviewers. Any errors or omissions, however, 
remain the sole responsibility of the authors. 


1 Based on data presented by R.S. Rust,‘‘Farm Finances,” Market 
Commentary, Agriculture Canada, December 1977, pp. 32-43. 
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Expected growth rates in the demand for farm credit 
create the need to examine the adequacy of financial 
markets and credit programs used by agricultural pro- 
ducers. Such analysis requires forecasts of farm credit 
needs. 


The present study generates medium-term forecasts of 
investment and operating capital requirements and the 
concomitant credit flow. Specifically, capital and credit 
trends for 1971-76 and forecasts for 1981 are examined 
under three different levels of economic performance. 


Demand for tarm credit is determined by the amount of 
capital funds required and the ability of farm operators 
to generate internal funds.” The observed patterns of 
financing capital fund requirements during the 1971-76 
period are examined in the first section. The method 
used to forecast credit requirements for 1981 is 
described in the second, and the final section presents 
the forecast results and some related implications. 


? This is based on the supposition that changes in the anticipated 
returns to production factors influence the acquisition of these 
resources, and therefore capital and credit requirements, to a 
much greater degree than the cost of funds. Consequently, 
normal fluctuations in the cost of credit were considered a 
minor influence and omitted from consideration. 


TRENDS IN FINANCING CAPITAL FUND 
REQUIREMENTS 


Capital funds are required by the industry for three 
principal activities: 1. the transfer of farm real estate 
(land and buildings) from farm operators who are 
leaving, or reducing the size of their farm operations to 
farmers who are new or increasing the size of their 
operations, 2. non-real estate farm investment (farm 
machinery and equipment, and livestock and poultry 
purchases, and land improvements such as clearing, 
drainage, fencing, etc.) for expansion and replacement 
purposes, and 3. operating expenses (purchases of fuel, 
seed, fertilizer, chemicals, etc.). The capital funds 
required for these wide-ranging activities are financed by 
a combination of internal financing (from the farmer’s 
cash flow) and external financing (farm credit) from 
various sources. 


Financing Farm Real Estate Capital Transfers 


One requirement for funds by farm operators results 
from farm ownership transfers which occur when 
existing farmers expand the size of their farms and new 
farmers enter the industry. Estimates of the value of real 
estate capital transferred were based on Agriculture 
Census data. The estimation procedure is described in 
the appendix. The total value of farm real estate capital 
transferred in 1971 was estimated at $789.0 million, of 
which $495.5 million was transferred to new farm 
operators and $293.5 million to expanding farm opera- 
tors.> In 1976 the total value was $2,579.7 million, of 
which $1,456 million was transferred to new farm 
operators and $1,123.7 million to expanding farm 
operators (Table 1). 


The amount of credit used for acquiring farm real estate 
capital increased from $493.7 million in 1971 to 
$1,384.1 million in 1976, but it decreased as a pro- 
portion of the total value of acquisition from 62.5 to 
53.7 percent (Table 1). This decrease may be largely 
attributed to increases in farm income. Of the borrowed 
funds, about 50 percent was long-term credit to be 
repaid over 10 years or more, about 40 percent was 
intermediate-term credit to be repaid in terms ranging 
from 18 months to 10 years, and about 10 percent was 
short-term credit to be repaid in 18 months or less. 


3“New farm operators” and “expanding farm operators” are 
defined in the appendix. 


Financing Non-Real Estate Capital Purchases 


The value of non-real estate capital purchases increased 
nearly fourfold from $527.8 million in 1971 to $1,983.9 
million in 1976 (Table 1). Purchases of farm machinery 
and equipment (both new and used) accounted for 
approximately 90 percent of the total value of non-real 
estate capital purchased during the period. 


The amount of credit used to finance their purchases 
also increased significantly, from $431.3 million in 1971 
to $1,291.5 million in 1976 (Table 1). On the average, 
farm operators financed 39 percent of estimated non- 
real estate capital purchases with internal funds and 
borrowed the remaining 61 percent. The amount of 
external funds used for the acquisition of non-real estate 
capital was inversely related to the level of farm income. 
In the low farm income year of 1971, borrowed funds 
accounted for 81.7 percent of the total value of non-real 
estate capital purchases. Borrowed funds accounted for 
only 49.6 and 48.4 percent of total non-real estate 
capital purchases in the high farm income years of 1974 
and 1975. It was estimated that about 22 percent of the 
total borrowed funds was short-term credit, about 76 
percent intermediate-term credit, and about 1 percent 
long-term credit. 


Financing Farm Operating Expenses 


Total farm operating expenses increased from $2,978.8 
million in 1971 to $6,169.5 million in 1976, an increase 
of about 107 percent (Table 1). Of the categories 
studied, machinery expenses (fuel, oil, tires, etc.) and 
commercial feed were the largest operating expense 
items and increased at the fastest rate.* Increased 
expenditures on non-capital inputs resulted from the 
continued increase in the use of purchased inputs in 
modern production techniques and higher input prices. 


On the average, farm operators financed 45.7 percent of 
their total farm operating expenses with internal funds 
and 54.3 percent with borrowed funds during the 1971- 
76 period (Table 1). The use of borrowed funds for farm 
operating expenses -was inversely related to the level of 
farm income, as was the case in the financing of non-real 
estate capital purchases. In the low farm income years of 
1971 and 1972, credit supported about 57.6 percent of 
the total farm operating expenses while in the high farm 
income year of 1974, credit accounted for only about 


4Based on data obtained from R. Daviault, Selected Agricultural 
Statistics for Canada, Publication No. 77/10, Information 
Services, Agriculture Canada, Ottawa, June 1977. 
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TABLE 1. TRENDS IN FINANCING CAPITAL FUND REQUIREMENTS IN CANADA, 1971-76 


Requirements 1971 1972 
Capital Requirements for 
Real Estate Transfers? 789.0 ad 
Non-Real Estate Investment” 527.8 746.2 
Operating Expenses® 2,978.8 3,204.6 
Total Capital Required 4,295.6 - 
Credit Requirements for 
Real Estate Transfers 493.7 567.2 
Non-Real Estate Investment 431.3 570.2 
Operating Expenses 1,715.7 1,838.4 
Tota! Credit Requirements 2,640.7 2,975.8 
Internal Funds Used for 
Real Estate Transfers 295.7 — 
Non-Real Estate Investment 96.5 176.- 
Operating Expenses 1,263.1 1,366.2 
Total Internal Funds Used 1,655.3 - 
Ratio of Credit Used to 
Capital Requirements 
Real Estate Transfers 62.5 — 
Non-Real Estate Investment 81.7 76.4 
Operating Expenses 57.6 57.4 
Total 61.5 _ 


1973 1974 1975 1976 
millions of dollars 
~_ — _ 2,579.7 
914.2 1,560.3 2,047.6 1,983.9 
4,022.9 4,949.6 5,578.4 6,169.5 
— _ 5,578.4 10,733.1 
854.2 1,118.2 1,225.4 1,384.1 
685.4 774.1 990.5 1,291.5 
2,063.1 2,383.9 3,261.7 3,341.4 
3,602.7 4,276.2 5,477.6 6,017.0 
~ _ - 1,195.6 
228.8 786.2 1,057.1 592.4 
1,959.6 2,565.7 2,316.7 2,828.1 
_ _ — 4,616.1 
percent 

_ — _ 5S 7 
75.0 49.6 48.4 65.1 
51.3 48.2 58.5 54.2 
_ — = 56.1 


@ Includes the value of land and buildings transferred to new and expanding farm operators, obtained from Agriculture Census Match 


data. 


Pincludes total purchases of new and used farm machinery and equipment as well as the purchases of livestock and poultry. The 
value of new machinery and equipment purchased was obtained from Agriculture Canada, Statistics Relating to Farm Machinery in 
Canada, 1950 to 1976, Agriculture Canada Publication No. 78/4, July 1977. The value of used farm machinery and equipment 
purchased was estimated on the basis of farm machinery depreciation obtained from the same publication. The value of livestock 
and poultry purchased was obtained from R. Daviault, Se/ected Agricultura! Statistics for Canada, Publication No. 77/10, 


Agriculture Canada, June 1977. 


“includes total operating expenses obtained from Agriculture Canada Publication No. 77/10. 


d(_) denotes relevant data that are not available. 


48.2 percent. The 1969-71 wheat surplus followed by 
large sales in 1973 and 1974 were likely major influences 
in the amount of credit used for farm operating 
expenses. The borrowed funds were primarily short-term 
credit. 


METHODS OF PROJECTING CREDIT RE- 
QUIREMENTS IN 1981 


Future capital fund requirements in agriculture will be 
primarily determined by the future performance of the 
Canadian economy in general and of the farm industry 
in particular. Because it is difficult to predict what 
conditions will prevail to 1981, low, moderate, and high 
credit requirement projections are provided. The low 
projections are based on the assumption that the general 
inflation rate and the rate of increase in farm income up 
to 1981 will be similar to the low rates observed for the 
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1961-66 period. The moderate projections are based on 
moderate general inflation rates and farm income in- 
creases aS measured by the average increases for the 
1961-76 period. The high projections are based on the 
assumption that the general inflation rate and the rate of 
increase in farm incomes will match the high rates 
observed in the 1971-76 period. 


The forecasts of credit needs recognized the fact that 
farmers’ ability to generate internal funds for capital 
requirements varies with income. A fixed ratio was not 
assumed as in past studies of this nature.* Further 
assumptions relating to projections of specific credit 
requirements are discussed in the following sections. 


>See, for example, Emanual Melichar, “Aggregate Farm Capital 
and Credit Flows Since 1950, and Projections to 1980,” 
Agricultural Finance Review, Vol. 33, July 1972, pp. 1-7. 


Projections of Credit Required for Farm Real 
Estate Transfers 


Capital Fund Requirements 


The amount of capital funds required for future farm 
real estate transfers was determined using the number of 
transfers, the average volume of real estate capital 
transferred, and the prices of farm real estate. 


The future number of farm transfers and the associated 
capital requirements will be influenced by many socio- 
economic factors such as the level of farm income, age 
composition of farm operators, off-farm employment op- 
portunities, etc. The Markov chain analysis technique was 
used to project farm transfer activity. This approach 
directly estimates the number of farm transfers resulting 
from a combination of these factors through a transition 
probabilities matrix without identifying the separate 
impact of each factor.°® 


The projection procedure required two elements: the 
transition probabilities matrix along with an appropriate 
base distribution of farm operators classified by the size 
of farm in acres of owned land, and the potential 
entrants for the projection period. The observed transi- 
tion probabilities matrices for 1966-71 and 1971-76 
were different because of the different socio-economic 
influences of each period. Future structural change (i.e., 
the projected transition probabilities matrix of the 
projection period) will be influenced by the future 
performance of the farm industry and the economy in 
general. 


Derivation of the transition probabilities matrix for the 
1976-81 period was based on the assumption that future 
economic conditions would be better than those during 
1966-71, but less favorable than those during 1971-76. 
Observations for 1976 and 1978 tend to support this 
assumption. Consequently, it was assumed that the 
1976-81 transition probabilities matrix would approxi- 
mate the average of the 1966-71 and the 1971-76 
transition probabilities matrices. 


A proxy for the number of potential new entrants was 
needed both for the derivation of transition probabilities 
and for the forecasting procedure. The estimate had to 
be selected carefully since the number of potential 
entrants to an industry has a definite and measurable 


Each cell in the transition probabilities matrix represents the 
probability of a farm operator (or potential farm operator) 
having a specific farm size at the end of the period, given the 
farm size at the beginning of the period. 


effect on subsequent projections of entrants and exits 
when using a Markov chain approach.’ 


The total agricultural labor force in Canada was assumed 
to represent the potential new entrants in 1966 (the 
estimate was 551,000). This estimate was then used to 
calculate the 1966-71 transition probabilities of new 
entrants and the probability that these potential entrants 
would remain outside the farm industry. Those who 
entered in the 1966-71 period were no longer potential 
entrants in the next period, while exiting farm operators 
became potential entrants for the next period. Conse- 
quently, the number of potential entrants in 1971 
equalled the potential entrants in 1966 plus exiting farm 
operators minus new entrants.° This procedure was 
extended to determine the potential entrants for 1976. 


Given the estimated transition probability matrix for the 
1976-81 period and the vector of farm operators and 
potential new entrants in the base year (1976), the 
numbers of farm operators, new entrants, and exiting 
farm operators by size class for the projection period 
were estimated as the product of the matrix and the 
vector. The number of farm transfers was then calcu- 
lated as the sum of the number of new operators and the 
number of continuing operators that expanded their 
farm size (in terms of owned farmland). The number of 
transfers in 1981 was assumed equal to the average 
annual number of transfers forecast for the 1976-81 
period. 


Two steps were required in the projection of capital 
requirements for the transfer of real estate ownership. 
The first was to project the total amount of farmland 
that would be transferred to either new or expanding 
farm operators. This was derived by summing across 
farm size classes the product of the average acres of 
farmland per transfer and the number of transfers. The 
change in average acres of farmland per transfer between 
1966-71 and 1971-76 was found to vary by size class. It 
was assumed that the change in average size of transfer 
between 1976 and 1981, for each size class, would 
follow the trend established between the two earlier 


7Stanton, B.F. and L. Kettunen, “Potential Entrants and 
Projections in Markov Process Analysis,” Journal of Farm 
Economics, Vol. 49 (3), August 1967, pp. 633-643. 


SThis approach was tested for Canada for the period 1971-76, 
and the results indicated that forecast errors were less than 1 
percent when compared with the actual number of farm 
operators reported in the 1976 Census of Agriculture. It should 
be noted, however, that this approach would not be reliable at 
the provincial level since exiting farm operators might migrate 
out of the province and consequently may not be potential 
entrants in the subsequent period. 
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periods. Total farmland acreage to be transferred was 
then calculated as the product of the estimated average 
size of transfer and the projected number of transfers to 
both new and expanding farm operators. 


The value of land and buildings per acre is expected to 
increase during the 1976-81 period because of inflation 
and increases in land productivity. It is assumed that the 
annual growth rate in land productivity for 1976-81 will 
account for a moderate 3-percent increase in land prices 
as observed in the 1961-76 period. Inflation is less stable 
than productivity gains and thus less predictable. Three 
inflation rates were determined by examining the three 
different inflation periods; 1 percent in 1966-71 (low), 5 
percent in 1966-76 (moderate), and 10 percent in 
1971-76 (high). The estimates of the value of land and 
buildings per acre were therefore calculated using low (4 
percent), moderate (8 percent), and high (13 percent) 
annual compound inflation rates. 


Credit Requirements 


As indicated in Table 1, the proportion of credit used to 
finance real estate transfers declined from 62.5 percent 
in 1971 to 53.7 percent in 1976. As the farm industry’s 
economic conditions in 1981 are expected to be less 
favorable than those in the 1973-76 period, but more 
favorable than in the earlier 1970s, the average ratio of 
credit used to capital required between 1971 and 1976 
(55.7 percent) was used to forecast the credit needs 
from the three estimates of the value of real estate 
transfers in 1981. 


Projections of Credit Required for Non-Real 
Estate Capital Investment 


Capital Fund Requirements 


Funds required for non-real estate capital investment in 
1981 will be determined by future changes in the 
quantities and prices of the items used. These changes 
are influenced by a large number of interrelated factors 
such as farm income, relative input prices, product 
prices, structural change in the industry, etc.? To 
identify and measure these factors would be a study in 
itself. The simplest and most direct method of fore- 
casting non-real estate investment was to identify one 


° Fujitani, Kazuo, “An Empirical Analysis of Farm Machinery 
Investment of Canada: 1960-1974,” unpublished Master’s 
practicum, Natural Resource Institute, University of Manitoba, 
S77. 
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such factor that was highly correlated with, and had a 
relatively constant ratio to, investment. 


The level of farm income was found to be highly 
correlated with non-real estate investment and the ratio 
of farm income to investment has remained fairly 
constant at an average 40.4 percent throughout the 
1970s. Three levels of non-real estate investment were 
estimated using this ratio and the three net farm income 
estimates. Net farm income in 1981 was estimated under 
three levels of input usage, input prices, and output 
prices (Table 2). 


Credit Requirements 


The data in Table 1 indicated that credit used for 
non-real estate investment is inversely related to the 
level of farm income. Future demand for credit for 
non-real estate investment should therefore reflect varia- 
tions in the level of farm income. Accordingly, 81.7 
percent of projected non-real estate capital requirements 
was used to forecast the credit requirements for the low 
inflation-low farm income case while 48.4 percent was 
used for the high inflation-high farm income situation. 
For the moderate case, the ratio of 61 percent was used. 
These ratios were derived in Table 1. 


Projections of Credit Required for Acquisition of 
Non-Capital Inputs 


Capital Fund Requirements 


Funds required for the acquisition of non-capital inputs 
in 1981 will be determined by future increases in the use 
of such inputs and the associated price changes which in 
turn will be influenced by the prospects of the farm 
industry and the supply-demand conditions of the farm 
input markets. The increase in the use of non-capital 
inputs in real terms was fairly constant over the 1961-76 
period at an annual compound growth rate of 3.9 
percent.!° This rate was used to estimate the quantity 
of non-capital inputs to be used in 1981. 


Price levels of non-capital inputs are not expected to 
remain as stable as the physical quantity. In the high 
inflation period (1971-76), overall farm input prices 
increased at an annual growth rate of 9.7 percent, 
compared with a rate of only 3.7 percent in the low 
inflation period (1961-66). During 1961-76, farm input 


10 Tung, F.L. and W.D. Jones, “An Overview of Productivity 
Change in the Canadian Farm Industry, 1961 to 1976,” 
unpublished mimeograph, February 1978. 


TABLE 2. ESTIMATED NET FARM INCOME IN 1981, CANADA 


Estimated 
Estimated Operating Operating 
Gross Gross and and Estimated 
Farm Farm Depreciation Depreciation Net Farm 
Alternative Income Income Expenses Expenses Income 
Projections 1976 19814 1976 19816 1981¢ 
millions of dollars 
Low 11,390 14,196 7,277 10,399 3,797 
Moderate 11,390 16,353 eua 11,248 5,105 
High 11,390 22,614 7,277 13,766 8,848 


Estimated in terms of compound growth rates over the five-year period (1976-81) which were determined by a constant annual 
physical output growth rate of 1.7 percent (1961-76 period), plus a 2.8-percent annual inflation rate in farm product prices (farm 
product price index 1961-66) for low growth rate, a 5.8-percent annual inflation rate (farm product price index 1971-76) for 
moderate growth rate, and a 13-percent annual growth rate (farm product price index 1971-76) for high growth rate. 

PEstimated in terms of compound growth rates which were calculated in terms of a constant long-term growth rate in the use of 
non-capital inputs of 3.9 percent, plus a 3.5-percent annual growth in farm input prices (farm input price index 1961-66) for low 
growth rate, a 5.2-percent annual growth rate (farm input price index 1961-76) for moderate growth rate, and a 9.7-percent annual 


growth rate (farm input price index 1971-76) for high growth rate. 


©The difference between the estimated 1981 gross farm income and operating and depreciation expenses. 


Sources: R. Daviault, Selected Agricu/tural Statistics for Canada, Publication No. 77/10, Agriculture Canada, June 1977. 


Tung, F.L. and W.D. Jones, ‘‘An Overview of Productivity Change in the Canadian Farm Industry, 1961 to 1976,” 


unpublished mimeograph, February 1978. 


prices increased at an annual growth rate of 5.2 percent. 
This was regarded as the moderate inflation rate in farm 
input prices. The three inflation rates in farm input 
prices and the estimated increase in the use of these 
inputs formed the base of the three alternative forecasts 
of capital fund requirements for operating expenses (i.e., 
for the low inflation case the forecast was based on the 
estimated 3.9-percent increase in the use of intermediate 
inputs and the low inflation rate in input prices of 3.5 
percent.) 


Credit Requirements 


The use of credit for operating expenses was found to be 
inversely related to the level of farm income (Table 1). 
This relationship was employed to forecast future credit 
needs from estimated operating expenses. The ratios 
used were 57.6 percent for the low, 54.3 percent for the 
moderate, and 48.2 percent for the high  inflation- 
income cases. 


RESULTS AND IMPLICATIONS 


The forecasts of capital and credit requirements for 
1981 are in Table 3. Estimates of total capital require- 
ments range from $12,812.1 to $18,974.2 million while 
credit estimates from $7,711 $9,,432.3 
million. Based on moderate gains in farm income and a 


‘ls “FR 093 


moderate inflation rate, the forecast of 


range 6 to 


.) million 


in farm credit represents an additional $2,076.5 million 
in credit extended over the estimated 1976 level. This 
moderate increase translates into a 6-percent annual 
increase compounded over the 1976-81 period which is 
much lower than the 1971-76 estimated compound 
annual increase of 18 percent. 


The major farm credit requirements in 1981 will be for 
operating expenses which are projected to be in the 
$5,087.4 to $5,625.9 million range, compared with an 
estimated $3,341.4 in 1976. Farm transfer credit 
requirements are forecast to be in the range of $1,370.9 
to $2,076.3 million. While the low estimate actually 
represents a decrease in credit use for farm transfers of 
$13.2 million from the 1976 level, the increase of 
$692.2 indicated by the high estimate is considered 
more likely to occur. Purchases of non-real estate capital 
are expected to require the least credit in 1981, the 
forecast being in the range of $1,253.3 to $1,730.1 
million. 


The forecast increases in farm capital and credit require- 
ments have several implications for the agricultural 
industry. Beginning farmers will find it increasingly 
difficult to meet the loan equity requirements to 
purchase a viable sized farm and to fully amortize the 
debt over the life of the operator. As a result, a greater 
dependency on alternative means of financing, such as 
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the formation of farm corporations or tenant farming, 
may influence substantial changes in the industry’s 
Structure. 


TABLE 3. FORECASTS OF CAPITAL AND CREDIT 
REQUIREMENTS FOR 1981, CANADA 


1981 


Requirement Low Moderate High 


millions of dollars 


Forecasted Capital 
Requirements for 


Real Estate Transfers 2,461.3 297455 B27 57 
Non-Real Estate Investment 1,534.0 2,062.2 3,574.5 
Operating Expenses 8,816.8 9,537.4 11,672.0 
Total Capital Requirements 12,812.1 14,574.11 18,974.2 
percent 

Ratio of Credit Used to 

Acquire Capital Requirements 
Real Estate Transfers 55.7 55.7 55.7 
Non-Real Estate Investment 81.7 61.0 48.4 
Operating Expenses 57.6 54.3 48.2 
Total 60.1 55.6 49.7 

millions of dollars 

Forecasted Credit 

Requirements for 
Real Estate Transfers 1,370.9 1,656.8 2,076.3 
Non-Real Estate Investment 1,253¢3 Pdev/Eeh flay kele a 
Operating Expenses 5,087.4 5,178.8 5,625.9 
Total Credit Requirements 7,711.6 8,093.5 9,432.3 
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As the capital requirements in farming increase, the 
industry’s annual cost of using this capital (i.e., interest 
on debt, depreciation, etc.) increases accordingly and is 
reflected in higher production costs. Increasing pro- 
duction costs could have an impact of varying magni- 
tudes on farm incomes, the industry’s competitive 
market position (both export and domestic), and on 
consumer welfare (higher food prices). To the extent 
that increased capital requirements reflect farm expan- 
sion, increased production costs could be at least 
partially offset by productivity gains achieved through 
economies of size. 


A further concern is whether or not sufficient farm 
credit will be available in 1981 at a reasonable cost for 
the appropriate length of term. An adequate supply of 
short-term and intermediate-term credit for the acquisi- 
tion of non-real estate capital and operating expendi- 
tures should be available if the forecast requirements are 
reasonably correct and if current growth rates in credit 
extended of this type continue. Supplies of long-term 
credit are less certain. Increases in the availability of 
public funds from provincial and federal sources for 
farm credit may be restricted in view of the expected 
scale and priority of other activities competing for 
public funds, such as resource development and social 
welfare programs. Commercial lending institutions are 
expected to provide an increasing amount of long-term 
credit but there is still a reluctance to accept the reduced 
liquidity and the perceived risks of this market. Thus 
farmers with the greatest need for long-term credit, 
those with low equity or security, may find it increas- 
ingly difficult to obtain credit from commercial sources. 
A lack of credit would constrain the current direction of 
agricultural development. 


~~ 


APPENDIX 


ESTIMATION OF REAL ESTATE VALUE 
TRANSFERRED, 1971 AND 1976 


Funds are required for transfers of farm real estate 
capital, including land and buildings, to new farm 
operators and those expanding their farms. Estimates of 
the funds required for farm transfers were derived from 
the 1966-71 and 1971-76 Agriculture Census Match data 
obtained from Statistics Canada. The reliability of the 
estimates is limited by the quality of the matches.’ 
Given the quality of the data, the estimation procedure 
consisted of two steps. The first determined the number 
of farms being transferred every year. This was done by 
matching all farm operators for two periods: 1966-71 
and 1971-76. The number of new farm operators 
entering farming either through inheritance or purchase, 
was assumed to be equal to the number of unmatched 
farm operators at the end of the match period.” The 
number of expanding farm operators was assumed to be 
equal to the number of continuing farm operators 


1The quality of the 1966-71 match is quite good. For example, 
error in the match for Saskatchewan is about 6 percent. The 
1971-76 match had not undergone a quality check at the time 
this study was carried out. For more details see Bollman, R.D., 
“1966-1971 Census of Agriculture Match: Methodology and 
Analysis of the Quality of the Match,” unpublished paper, 
Agriculture Division, Statistics Canada, 1977. 


Conceptually, farm transfers through inheritance may not 
require capital funds. In practice, however, this type of farm 
transfer is not very common. The majority of father-son farm 
transfers involve financial arrangements. Consequently, both 
types of farm transfers are included in this study. 


(matched farm operators) who, over the matching 
period, increased their acres of owned farmland. Each 
entrant and operator expanding his farm was therefore 
considered to represent a farm transfer. All farms were 
grouped into 13 size classes according to the acres of 
farmland owned at the beginning and end of a given 
five-year period. 


The total value of real estate associated with these farm 
transfers was then obtained indirectly from the match 
data according to the following adjustment procedure. 
The total value of real estate transferred was adjusted to 
include only the owned portion of farmland and 
buildings since the transfer of rented real estate does not 
require capital. Ratios of owned farmland acreages to 
total farmland acreages were used to calculate the value 
of owned real estate transferred, since the total value of 
land and buildings could not be segregated between 
owned land and rented land.*? The value of real estate 
capital transferred for 1971 was assumed equal to the 
average annual value of transfers between 1966 and 
1971. The same procedure was used to estimate the 
value of real estate transfer for 1976. 


3it is recognized that this assumption might have resulted in 
underestimating the value of owned real estate capital 
transferred since rented land is often inferior land which has a 
lower value. However, sufficient, reliable information was not 
available to allow consideration of this difference in the present 
study. 
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ENERGY USE IN THE CANADIAN HORTICULTURAL 
CROP AND FOOD SYSTEM 


LF. Furniss * 


INTRODUCTION 


The current interest in energy consumption in the 
horticultural crop and food system, even though energy 
is only one input among many, including land, buildings, 
labor, and machinery, is probably due to three principal 
reasons. First, by far the most common final form of 
energy consumed in Canada is liquid fossil fuels. In 
1976, liquid fuels accounted for 54 percent of total 
energy consumption (Figure 1). Since 1973, just before 
the large petroleum price increases of 1974, liquid fossil 
fuels consumed in Canada have decreased slightly in 
relative terms while natural gas and electricity have 
increased somewhat in importance. Even so, total 
consumption of liquid fossil fuels was 3 percent greater 
in 1976 than in 1973. The increases for natural gas 
and electricity in the same period were 10 and 14 
percent. Coal and coke consumption, however, decreased 
13 percent. 


*This paper was prepared for the Horticultural System Seminar, 
held in conjunction with the Annual Meeting of the Canadian 
Horticultural Council, Ottawa, March 12-14, 1979. 

I.F. Furniss is Head, Factor Market Analysis, Production 
Analysis Division, Policy, Planning and Economics Branch, 
Agriculture Canada, Ottawa. 

The author extends his appreciation to K. Lievers and G.E. 
Timbers of the Research Branch, Agriculture Canada; and to 
R.W. Anderson and B.B. Perkins, Policy, Planning and Eco- 
nomics Branch, Agriculture Canada, for helpful comments on 
an earlier draft. Any errors or omissions in this paper are, of 
course, the sole responsibility of the author. 
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This paper assesses all forms of energy use in the Cana- 
dian horticultural system - production, processing, 
distribution, and consumption - in terms of the current 
situation and the short-term outlook for alternatives. 
The paper presents a general overview of energy use in 
the food system and then examines the horticultural 
sector in more detail. The analysis draws largely upon 
existing analytical studies and data sources. For purposes 
of this paper, the horticultural sector includes domestic 
fruits and vegetables, including potatoes and sugarbeets. 


By economic sector, industry was the largest energy 
consumer in 1976 with 29 percent of the total, followed 
by transportation at 26 percent (Figure 2). Primary 
agriculture accounted for about 3 percent of all energy 
consumed. However, the increase in consumption in 
primary agriculture (16 percent) in the three-year period 
1973-76 was the largest of the sectors given, followed by 
a 10-percent increase for transportation: 


A second reason for the interest in energy consumption 
is the finiteness of low-cost sources of petroleum fuels, 
both in Canada and abroad. Since 1947, Canada has 
gone from a country which imported 90 percent of its 
petroleum requirements, to one which was nearly 
self-sufficient in 1968, after balancing off imports and 
exports, to again a large petroleum importer by 1975. 
In the absence of new, large discoveries or a substantial 
cutback in consumption (or both), Canada’s dependence 
on foreign supplies is expected to increase. Assuming 
a straight-line growth in demand, by 1985 the short- 
fall between Canadian production and consumption is 
projected at 900,000 barrels a day. If the assumed price 
is $20 a barrel for imported crude, the resulting oil 
trade deficit could exceed $6 billion a year by 1985 
(Energy, Mines and Resources Canada, 1978). 


A third reason is the rapid escalation in world crude oil 
prices, initiated by the Organization of Petroleum 
Exporting Countries (OPEC) in 1973, after recognizing 
that they had an increasingly scarce resource in strong 


DIRECT ENERGY CONSUMPTION IN CANADA BY SOURCE 


1973 1976 


Coal and Coke Coal and Coke 4% 


5,779 X10'? BTU 6,107 X10'* BTU 


Statistics Canada 


Figure | 


DIRECT ENERGY CONSUMPTION IN CANADA BY SECTOR 


1973 1976 
Other 3% Farm 2% Other 2% Farm 3% 


5,779 X10! BTU 6,107 X10'* BTU 


Source: Statistics Canada 


Figure 2 
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WORLD AND CANADIAN PETROLEUM 
PRODUCT PRICES 


INDEX (1971 = 100) 
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Sources: United Nations and Statistics Canada. 


Figure 3 


demand at pre-1973 prices. World crude petroleum 
export prices increased more than fourfold from 1972 to 
1974 (Figure 3). By the end of 1977, world prices 
were over five times their 1972 levels. To alleviate such 
disruptive changes in world prices, the Canadian federal 
and provincial governments introduced policies to 
gradually move domestic crude oil prices to world levels. 
Still, Canadian crude oil prices more than tripled from 
1972 to 1977. Farm prices of gasoline and diesel fuels 
almost doubled in this period. Natural gas prices, which 
have been tied to crude oil prices in Canada since 1975, 
have increased proportionately. At the same time, 
increases in fuel prices have generally been greater than 
the increases in farmers’ product prices. The impact of 
higher energy prices in relation to farm prices has been 
more severe for horticultural food crop production 
than for other types of farm production; hence, the 
industry faces a severe cost-price squeeze. Being an 
industry that was based on relatively low-cost energy 
prior to 1974, adjustment problems have become acute, 
particularly with the lack of low-cost liquid fuel alter- 
natives.’ 


The effects on society of changes in energy use cannot be 
evaluated solely in terms of the energy content of the inputs 
and outputs. Allocating resources to reduce dependence on 
liquid fossil fuels according to energy content may reduce our 
consumption of these fuels but at the cost of severe social and 
economic disruptions (Huettner; Doering, et al.; and Edwards). 
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THE FOOD SYSTEM 


The primary agricultural sector consumes relatively 
little of the economy’s direct energy supply, about 
equal to agriculture’s share of the Gross National Prod- 
uct. But primary agriculture accounts for 18 percent 
of the total food system’s energy consumption in both 
direct and indirect forms (Figure 4). This is the smallest 
proportion of the total energy input in the food system 
of any major subsector. Processing and packaging 
account for the largest proportion (32 percent), fol- 
lowed by home preparation (30 percent), and transporta- 
tion and distribution (20 percent). These relationships 
are typical of an industrialized, largely urban society 
with a highly developed and efficient primary agriculture. 
While any one part of the food system, however, is a 
relatively small user of energy in the economy asa whole, 
the total food system accounts for almost one quarter 
of total Canadian energy consumption in direct and 
indirect forms.” 


DIRECT AND INDIRECT ENERGY 
USE IN THE CANADIAN FOOD 
SYSTEM, I975 
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Source: Agriculture Canada 


Figure 4 


?The indirect energy consumption in the food system includes 
the fossil fuel and electrical energy used to produce farm inputs 
such as fertilizers and pesticides, and the energy embodied in 
all production and processing machinery and packaging mate- 
tials. The food system also includes the energy used for the 
transportation and distribution of farm inputs and farm and 
food products. 
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TABLE 1. ENERGY INPUTS AND ENERGY OUTPUT-INPUT RATIOS FOR SELECTED CROPS AND LIVE- 
STOCK PRODUCTS, ONTARIO (1976) AND ALBERTA (1975), IN ORDER OF DECREASING 


RATIOS 
Percent of Total Energy 
Energy Input Output-Input 
Province and Commodity Fuel Other® Ratios? 
Ontario Vegetables (Per Acre) 
Carrots 43.2 56.8 3.78 
Rutabagas (Turnips) 30.2 69.8 2.80 
Pumpkins 18.4 81.6 2.64 
Potatoes 27.8 Wize2 2.20 
Onions 19.2 80.8 212 
Tomatoes (Hand Harvested) 8.6 91.4 1Ay¥2 
Peas (Shelled) 43.4 56.6 1.64 
Celery 22.6 77.4 1.48 
Cabbage 19.4 80.6 1.42 
Tomatoes (Machine Harvested) 210 78.9 1.38 
Snapbeans (Green) 42.2 57.8 1.31 
Sweet Corn (Machine Harvested for Processing) 16.2 83.8 1.20 
Sweet Corn (Hand Harvested for Fresh) 11.4 88.6 0.79 
Snapbeans (Yellow) 42.2 57.8 0.78 
Cucumbers 37.5 62.5 0.76 
Asparagus 12.1 87.9 0.07 
Ontario Fruits® (Per Acre) 
Apples 20.4 79.6 2.07 
Pears 18.9 81.1 1.56 
Plums 22a 77.9 1.49 
Peaches 30.5 69.5 eile 
Grapes 22.4 77.6 0.78 
Cherries (Sour) 39.8 60.2 0.73 
Strawberries (8 Crops) 31.4 68.6 0.52 
Raspberries (8 Crops) 31.5 68.5 0.34 
Ontario Cereals (Per Acre) 
Winter Wheat 22.0 78.0 Sh oO) 
Grain Corn 33.6 66.4 Sil (S81) 
Alberta Cereals and Oilseeds (Per Acre) 
Barley on Stubble (Three Hills) 35.7 64.3 7.03 
Wheat on Summerfallow (Three Hills) Sal 66.9 6.35 
Wheat on Summerfallow (Acadia Valley) 47.8 52.2 5.61 
Rapeseed on Summerfallow (Olds) 54.0 46.0 4.95 
Barley on Stubble (Olds) 24.5 75.5 3.96 
Oats on Stubble (Olds) 25.4 74.6 3.86 
Ontario Livestock Products? (Per Cow) 
Milk (5 3/4 Years) PM feP 4 72.8 0.51 (0.94) 
Beef (5 Lactations) 10.1 89.9 0.21 (1.15) 


4 Indirect energy consumption in the forms of fertilizers, pesticides, machinery, etc. 

>Ratios shown in parentheses include the energy value of straw, fodder, and manure produced. 
°Tree fruits do not include establishment energy but berries do. 

Fincludes electrical energy. 


Sources: P.H. Southwell and T.M. Rothwell, Report on Analysis of Output-Input Energy Ratios of Food Production in Ontario, 
School of Engineering, University of Guelph, March 1977, Contract No. OSW76-00048 with Agriculture Canada, Ottawa. 


N.E. Jensen and B.T. Stephanson, Energy Budgets for Crops in Western Canada, Department of Agricultural Engineering, 
University of Alberta, January 1975, contract with Agriculture Canada, Ottawa. 
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Estimated energy output-input ratios and the distribu- 
tion of energy consumed in the production of selected 
crop and livestock products are given in Table 1. These 
figures indicate that horticultural crops (and also live- 
stock) are relatively inefficient converters of fossil 
energy to food. Some horticultural crops, however, 
compare favorably with those cereal crops grown in 
the same region, e.g., carrots. The horticultural crops 
which include soft fruits and sweet corn are among the 
most inefficient energy users. Thus, on an energy criterion 
alone, cereal crops would be given top priority in any 
energy allocation scheme.? But crops such as potatoes, 
fruits, and vegetables are not necessarily competitive 
with cereal crops in land use. The production of hor- 
ticultural crops generally represents the highest eco- 
nomic land use for agriculture in areas where they are 
grown. Since 1971, however, the relative growth in 
output of horticultural crops in Canada has been modest: 
2.4 percent a year for potatoes, 2.9 percent for veg- 
etables, and 0.5 percent for fruit, indicating a stable or 
declining demand for domestic production. 


Just how small a part of total agricultural production 
costs direct fossil energy inputs play is shown by the 
data in Table 2 for the total Canadian primary agri- 
cultural production sector from 1970-77 (the period 
when petroleum product prices were relatively inexpen- 
sive to the years in which prices increased sharply). 
For Canada as a whole, expenditures on petroleum 
products accounted for 9.0 percent of farm operating 
expenses in both 1970-72 and 1975-77, despite the 
5.6-fold increase in world crude oil petroleum prices 
between the same two periods and the 1.7-fold in 
Canadian farm petroleum product prices. Expenditures 
on petroleum products by farmers in 1975-77 repre- 
sented a smaller proportion of cash receipts (5.4 per- 
cent) than in 1970-72 (5.7 percent). The impact of 
higher fuel prices, however, has varied by region and 
by type of farming. Fuel expenditures represented an 
increased proportion of farm expenses in 1975-77 in 
Prince Edward Island, New Brunswick, Ontario, Saskat- 
chewan, and British Columbia. In Nova Scotia and 
Quebec no change occurred. In Manitoba and Alberta, 
fuel expenses decreased as a percentage of total expenses. 
In all three Prairie Provinces, fuel expenses decreased 
as a share of cash receipts. What these figures indicate, 
therefore, is that the higher energy prices since 1974 
have had the greatest impact on the expense side in 
those regions with significant horticultural crop prod- 
uction. 


3 Fruits and vegetables can provide essential dietary requirements 
for minerals, vitamins, and fiber which are not necessarily 
reflected in a total energy conversion calculation. 
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Although there has been an overall increase of 10.2 
percent a year in the price index of farm-used petroleum 
products since 1971, the rate of increase for some 
fuels has averaged higher than this (Table 3). Fuel 
prices, according to various price indexes, increased 
11.5 percent a year for diesel fuel, 13.7 percent for 
natural gas, 15.7 for light fuel oils, and 24.4 percent for 
heavy fuel oils. By comparison, the overall increase in 
the total Farm Input Price Index was 10.2 percent a 
year, while the average annual increase in the Consumer 
Price Index has been 8.4 percent since 1971. The fuels 
favored by the horticultural industry for heating, such as 
natural gas and fuel oils, have therefore shown more 
rapid price increases than the principal fuels used in 
other types of farming. These price increases have also 
been generally greater than the increases since 1971 in 
prices of horticultural crops: 3.1 percent a year for 
potatoes, 12.2 percent for vegetables, and 8.1 for 
fruits.* Hence, higher energy prices and costs have more 
severely affected horticultural production than other 
types of farming. 


THE HORTICULTURAL FOOD CROP SYS- 
TEM 


Production 


As noted previously, expenditures on fossil fuels are a 
relatively small portion of total farm operating expenses. 
Table 4 presents similar data to those given earlier in 
Table 2 but for individual farm businesses by province 
and value of sales for three types of horticultural crop 
farms in 1974. (Data for more recent years are not 
available.) The data in Table 2, however, provide an 
indication of trends which should be indicative for the 
more specific cases. Also, the data in Table 4, being 
averages of individual taxfiler data, include inter-farm 
sales and purchases while those in Table 2, being aggre- 
gates for a province as a whole, do not. While these 
differences affect the level of the averages, they do not 
affect proportions to the same extent. Again, the data 
in Table 4 indicate that farm expenses for fossil fuels 
on horticultural food-crop farms were a relatively 
small proportion, even in 1974, of total farm operating 
expenses. And the share of total expenses that fuel 
comprises is smaller for the larger-size farms regardless 
of region or type. 


4 Based on weighted average farm values. 


' 


TABLE 2. EXPENDITURES ON PETROLEUM PRODUCTS AS A PERCENTAGE OF FARM CASH RECEIPTS 
AND OPERATING EXPENSES, ALL FARMS, CANADA AND PROVINCES, 1970-77 


Averages 
Province and Item 1970 1971 1972 1973 1974 1975 1976 1977 1970-72 1975-77 
percent of total 

Prince Edward Island 

Cash Receipts 4.4 5.1 4.4 4.1 3.5 48 48 5.6 4.6 5.1 

Operating Expenses 6.7 6.4 6.1 Whe) 6.0 7.1 8.5 8.2 6.4 7.9 
Nova Scotia 

Cash Receipts 2.9 4.6 4.0 3.1 2.9 3.4 4,1 3.9 3.8 3.8 

Operating Expenses 4.2 6.1 5.8 4.6 3.8 4.6 5.6 Si, 5.4 5.3 
New Brunswick 

Cash Receipts 5.2 5.7 4.6 4.2 4.8 5.0 5.3 6.4 5.2 5.6 

Operating Expenses 8.1 8.1 7.5 8.2 8.3 7.5 8.7 9.7 7.9 8.6 
Quebec 

Cash Receipts 3.6 — 3.8 37 ey 3.5 33 3.7 4.0 3a 3.7 

Operating Expenses 5.3 5.4 5.6 5.5 4.9 4.9 5.3 5.7 5.4 5.3 
Ontario 

Cash Receipts 4.7 4.8 4.3 4.1 4.1 4.3 4.8 5.3 4.6 4.8 

Operating Expenses 6.7 6.7 6.4 5.9 6.4 6.4 7.1 75 6.6 7.0 
Manitoba 

Cash Receipts 8.3 8.2 6.4 55 5.4 5.4 6.6 7.0 7.6 6.3 

Operating Expenses 13.3 1322 12.4 1:10 Alee 10.7 ails 11.5 13.0 ie 
Saskatchewan 

Cash Receipts 9.6 7.6 6.2 5.5 5.0 4.9 6.5 8.0 7.8 6.5 

Operating Expenses 15.1 14.3 14.4 12.7 12.8 13.6 14.6 16.6 14.6 14.9 
Alberta 

Cash Receipts 7.9 7.5 6.6 5.8 4.8 5.2 6.5 6.5 Us 6.1 

Operating Expenses 12.3 12.0 11.6 10.4 9.6 9.8 10.9 11.4 12.0 10.7 
British Columbia 

Cash Receipts 4.2 4.5 4.4 3.6 4.1 4.4 4.6 5.0 4.4 4.7 

Operating Expenses 5.8 6.1 6.1 5.3 5.6 6.0 6.4 ea 6.0 6.5 
Canada 

Cash Receipts 6.1 5.9 5.2 4.6 4.5 4.6 5.5 6.0 5.7 5.4 

Operating Expenses 9.1 9.0 8.8 7.9 8.1 8.3 9.1 9.7 9.0 9.0 

1970 = 100 

World Crude Petroleum 

Prices 100 27 143 196 641 651 681 748 123 693 
Canadian Farm Petroleum 

Product Prices 100 103 105 112 128 154 1a 192 103 174 


Sources: Statistics Canada, Farm Net Income, Cat. No. 21-202 Annual. 
United Nations, Monthly Bulletin of Statistics, Table 59. 
Statistics Canada, Farm Input Price Index, Cat. No. 62-004 Quarterly. 
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It was possible to compare the fuel shares of farm costs 
for all three types of farms only in Ontario and Quebec. 
In both provinces fuel accounted for a greater share 
of farm expenses on vegetable farms, followed by 
fruit farms. Potatoes had the smallest proportion in 
Quebec. In Ontario, fruit and potato farms were equal 
in this respect. Thus, even within the horticultural 
production sector itself, changes in energy costs have a 
relatively greater impact for vegetable crop farms than 
for fruit or potato farms. 


Irrigation requirements, particularly for pumping water, 
increases the energy requirements of field-grown horti- 
cultural crops. While the energy crop output (Btu) is 
also increased by irrigation, the increase is usually not 
sufficient to offset the higher energy input in Btu. Much 
of the yield of such crops is also in the form of water 
(moisture content). Table 5 shows the acreages of 
irrigated crop production in Canada for 1970-71, the 
most recent data available. While the area of irrigated 
farmland in Canada is a very small proportion of the 
total area of farms (0.6 percent), the areas of horticul- 
tural crops which are irrigated are a significant part of 
the total areas of horticultural crops grown. In 1970-71, 
more than 40 percent of the areas of sugarbeets, 
tobacco, and strawberries grown were irrigated. By 
province, the largest proportion of irrigated land, 3.8 
percent, was in British Columbia. The average area of 
horticultural crops irrigated per farm in 1970 was 61 
acres, with sugarbeets and potatoes having the largest 
average irrigated areas (Table 6). Thus even in 1970, 


irrigation was a significant energy input for horticultural 
crops grown under field conditions in Canada. 


The higher energy prices since 1974, especially for oil 
and natural gas, have had a sharp impact on costs in the 
Canadian greenhouse industry, especially for hothouse 
vegetable producers. The impact is shown statistically 
in Table 7. Fuel costs per firm for vegetable and orna- 
mental flower (including potted plants) producers in- 
creased 93 percent from 1973 to 1977; the increase 
for vegetable producers only was slightly higher at 95 
percent. When fuel costs are related to sales, however, 
the impact of higher energy prices on the vegetable 
producers becomes more evident. Between 1973 and 
1977, total sales per firm of the vegetable and orna- 
mental flower producers as a group increased 43 percent 
while fuel costs per dollar of sales increased 48 percent. 
For vegetable producers, however, sales per firm de- 
creased 25 percent and fuel costs per dollar of sales 
increased 164 percent. Even though hothouse vegetable 
prices increased sharply in the four years from 1973 
to 1977, 34 percent for tomatoes and 78 percent for 
cucumbers, fuel prices rose much more in the same 
period: 97 percent for light fuel oil, 182 percent for 
heavy fuel oils, and 94 percent for natural gas. 


Although fuel costs in horticultural food crop produc- 
tion generally represent a relatively small percentage of 
total operating expenses, fuel costs are a large com- 
ponent of total costs in vegetable greenhouse production. 


TABLE 3. ANNUAL CHANGES IN INDEXES OF PETROLEUM PRODUCT PRICES, CANADA, 1971-72 TO 


1977-78 

All Farm 

Petroleum Light Heavy All Consumer 

Products Diesel Fuel Oil Fuel Oil Natural Farm Price Index 
Period Used Gasoline Fuel (#2) (#4 to 6) Gas Inputs (All Items) 

percent 

1971-72 2.0 ies 2.4 6.2 Sais} 0.7 6.0 4.8 
1972-73 6.1 5/2 7.2 15.6 26.8 Ue 19.3 7.6 
1973-74 15.0 16.3 14.9 29.2 T/T hes 10.1 16.9 10.8 
1974-75 19.6 21.0 23.0 13.6 12.0 20.8 9.9 10.8 
1975-76 14.9 16.4 ire’ 16.2 16.2 28.9 6.3 7.5 
1976-77 8.8 9.3 9.8 15.4 22.0 13.2 4.1 8.0 
1977-789 5.4 6.3 6.2 14.0 15.1 18.8 9.6 9.0 
Average 
1971-78 10.2 10.5 11.5 15.7 24.4 VSe7 10.2 8.4 


2 Unofficial or preliminary estimates. 


Sources: 


Statistics Canada, Farm Input Price Index (1971=100), Cat. No 62-004 Quarterly (Columns 1, 2, 3, and 7). 


Statistics Canada, Consumer Prices and Price Indexes (1971=100), Cat. No. 62-010 Quarterly (Columns 4, 6, and 8). 
Statistics Canada, /ndustry Price Indexes (1971=100), Cat. No. 62-011 Monthly (Column 5). 
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TABLE 4. EXPENDITURES ON PETROLEUM PRODUCTS AS PERCENTAGES OF FARM CASH RECEIPTS 
AND OPERATING EXPENSES, HORTICULTURAL CROP FARMS, CANADA, SELECTED PROV- 


INCES, 1974 


Province and Gross Value 
of Farm Sales of Farm 
Products 


Vegetables® 
Receipts Expenses 


Prince Edward Island 
$25,000-49,999 a = 
$50,000 and Over = = 
All Sizes 3.0 4.7 


Nova Scotia 
All Sizes = rr 


New Brunswick 
$25,000-49,999 - _ 
$50,000 and Over os = 
All Sizes _ _ 


Quebec 
All Sizes 8.1 8.3 


Ontario : 
$25,000-49,999 6.0 8.6 
$50,000 and Over 2.9 4.0 
All Sizes 4.4 6.0 


Alberta 
$50,000 and Over 2.8 3.5 
All Sizes 3.0 4.1 


British Columbia 
$25,000-49,999 = _ 
$50,000 and Over = = 
All Sizes 4.8 5.3 


Potatoes Fruits 
Receipts Expenses Receipts Expenses 
percent of total 
4.3 5.5 oe a 
3.5 4.8 — - 
4.0 5.2 — _ 
-- — 6.0 6.1 
5.7 6.8 — _ 
4.4 5.8 _ — 
5.1 6.4 — — 
4.9 5.4 7.1 6.9 
_ - Sy! 4.4 
- _ 2.6 3.5 
3.6 4.4 3.5 44 
= - 32 5.0 
_ — 2.6 3.6 
_ — 4.2 5.3 


9 Excludes potatoes. 


b(—) Sample size was too small. 


Source: W. Darcovich and J. Gellner, Farm Budgets: Receipts, Expenses and Incomes by Type and Size of Farm, 1974, Working 
Paper, Economics Branch, Agriculture Canada, Ottawa, February 1978. 


Notes: 


The percentages given represent the proportion that farm expenses for petroleum products (excluding natural gas) are of 


total farm cash receipts and cash operating expenses per farm. 
Fuel and oil expenses for automobiles are the farm-share only. The total cost of fuel is net of any taxes that are rebated. 


The data are derived from a sample of farm taxfiler returns. 


To qualify on a horticultural crop farm, 51 percent or more of the gross sales of a farm had to be derived from the given 


source. 


No specialized horticultural crop farms were identified in Manitoba and Saskatchewan. 


One estimate places its share of fuel costs (both opera- 
ting and fixed) at 17 percent (Anderson and Teeter). 
But as a share of operating costs only, fuel costs account 
for about 30 percent. Thus the impact of higher fuel 
prices (and costs) is much greater for the greenhouse 
industry than for the non-greenhouse sector of the 
horticultural production system. 


Beyond the Farm Gate 


Total energy consumption (direct and indirect) beyond 
the farm gate for the food system as a whole accounts 


16 


for about 82 percent of the total energy consumed in 
the system (Figure 4). Similar estimates and Canadian 
data are not available for the horticultural crop sub- 
system, hence information largely from U.S. sources is 
used. For given processing and distribution systems 
employing comparable technology, however, differences 
in energy use should not be important. Differences 
could exist in costs, because of the size of market 
served, length of transportation hauls and any other 
factors attributable to a smaller total population and 
population density. But is is questionable, however, 
if an estimate for the horticultural crop system com- 
parable to that for the total food system is possible, 
or if possible, meaningful. 
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TABLE 5. AREAS OF IRRIGATED AND NON-IRRIGATED CROPLAND, CANADA, BY CROP AND REGION, 


1970-71 
Irrigated 
irrigated Area (1970) Total Area as 
Atlantic Prairie British . Percent Area in Percent of 
Crop Region Quebec Ontario Region Columbia Canada? of Total Farms Total 
acres % 000 ac % 
Cereals and Oilseeds 540 19,565 2,460 223,758 5,953 252,276 24.1 52,752 48 
Sugarbeets — 1,114 _ 37,515 - 38,629 3.7 85 45.45 
Potatoes 1,745 5,054 4,337 25,507 3,598 40,242 3.9 270 14.90 
Tobacco 652 6,485 63,425 — _ 70,562 6.8 102 69.18 
Tree Fruits 98 A122 37351 229 31,305 36,105 3.5 135 26.74 
Strawberries 607 1,851 1,765 121 1,230 5,575 5 us! 42.88 
Vegetables® 782 4,474 10,760 8,276 9,183 33,480 So. 255 13.13 
Tame Hay 785 41,211 4,041 204,208 116,923 367,168 35.3 12,360 2.97 
Improved Pasture 308 8,324 1,530 79,593 28,473 118,228 11.4 10,225 1.16 
Other Irrigated Land 142 3,695 7,803 42,933 24,322 78,895 7.6 n.a.® n.a. 
Total Area Irrigated 5,659 92,895 99,472 622,140 220,987 1,041,160 100.0 
thousand acres 
Total Area in Farms®? 3,505 10,801 15,963 133,571 5,823 169,669 169,669 61 


percent of total 


Area Irrigated .16 .86 .62 A7 3.8 .61 


2Excluding potatoes. 

Pincluding the Yukon and Northwest Territories. 

©On June 1, 1971. 

Fall Canada, including the Yukon and Northwest Territories. 
®Not available. 


Source: Statistics Canada, 7971 Census of Canada, Cat. No. 96-701, Vol. IV, Part 1, Tables 30, 34, 36, 37, and 48. 


TABLE 6. DISTRIBUTION OF SELECTED IRRIGATED HORTICULTURAL CROPS, CANADA, BY AREA 
IRRIGATED, 1970 


Area Irrigated (Acres) 


Crop Unit Under 5 5-40 41-80 81-120 121-200 201 and Over All 
Sugarbeets Ac = 759 3,048 5,024 10,035 19,763 38,629 
No. ° © 44 113 139 219 240 755 
Ac/Farm — 17.2 27.0 36.1 45.8 82.4 51.2 
Potatoes Ac 293 5,155 4 603 2,516 6,129 21,546 40,242 
No. 206 562 165 63 78 109 1,183 
Ac/Farm 1.4 9.2 27.9 39.9 78.6 197.7 34.0 
Tree Fruits Ac 1,732 24,204 5,292 1,866 1,513 1,498 36,105 
No. 809 1,936 137 32 19 11 2,944 
Ac/Farm 2a 12.5 38.6 58.3 79.6 136.2 12:3 
Strawberries Ac 815 3,179 637 143 261 540 5,575 
No. 605 575 49 10 5 9 1,253 
Ac/Farm 1.4 5.5 13.0 14.3 52.2 60.0 44 
Vegetables Ac 1,143 12,544 4,174 2,642 4,281 8,695 33,479 
No. 649 1,169 135 66 79 85 2,183 
Ac/Farm 1.8 10.7 30.9 40.0 54.2 102.3 15.3 
All Irrigated Crops Ac 6,300 165,651 142,469 115,393 195,553 415,794 1,041,160 
No. 2,743 8,486 2,439 1,149 1,237 1,110 17,164 
Ac/Farm 23 19.5 58.4 100.4 158.1 374.6 60.7 


4Number of farms reporting irrigation. 
bExcluding potatoes. 


Source: Statistics Canada, 1971 Census of Canada, Cat. No. 96-701, Vol. VI, Part 1, Table 60. 
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TABLE 7. SELECTED STATISTICAL INFORMATION ON THE CANADIAN GREENHOUSE INDUSTRY, 1973-77 


Percent 
Changes, 
Item Unit 1973 1974 1975 1976 1977 1973-77 
Vegetables and Ornamental 
Flowers 
Canada 
Firms Reporting no. 1,252 1,253 1,268 1,381 1,678 34.0 
Area of Glass and Plastic/Firm sq ft 28,024 28,751 29,410 28,469 24,890 ret ra ee 
Sales/Firm $ 68,066 82,571 102,477 106,324 97,490 43.2 
Investment/Firm $ 88 343 105,944 123,817 133,496 120,203 36.1 
Fuel Cost/Firm $ 5,353 7,694 9,252 10,390 10,346 93.3 
Fuel Cost/$ of Sales $ .07 .09 .09 .09 AVG 48.5 
Ontario 
Firms Reporting no. 632 623 627 669 792 25.3 
Area of Glass and Plastic/Firm sq ft 38,225 39,115 38,698 38,160 34,557 -9.6 
Sales/Firm $ 89,467 110,206 137,196 141,769 129,615 44.9 
Investment/Firm $ 105,343 131,479 155,482 160,857 150,861 43.2 
Fuel Cost/Firm $ 6,658 10,172 ee ez 13,954 14,343 115.4 
Fuel Cost/$ of Sales $ .07 .09 .09 10 a 64.6 
British Columbia 
Firms Reporting no. 166 150 174 184 231 39.2 
Area of Glass and Plastic/Firm sq ft 20,824 25,608 27,794 27,909 22,966 10.3 
Sales/Firm $ 44,444 66,559 84,528 99,495 93,326 110.0 
Investment/Firm $ 111,942 140,930 157,839 179,673 156,702 40.0 
Fuel Cost/Firm $ 4,205 5,402 6,745 7,859 8,331 98.1 
Fuel Cost/$ of Sales $ .07 .08 .08 .07 .08 9.4 
Vegetable Producers Only 
Canada 
Firms Reporting no. 245 265 246 272 315 28.6 
Area of Glass and Plastic/Firm sq ft 54,336 32,248 36,160 34,114 31,220 -42.5 
Sales/Firm $ 49 943 29,679 38,927 38,110 37,429 =2511 
Investment/Firm $ 84,171 95,298 120,780 123,449 123,219 46.4 
Fuel Cost/Firm $ 5,494 7,242 9,232 9,890 10,698 94.7 
Fuel Cost/$ of Sales $ ple .24 .24 .26 .29 163.6 


Source: Statistics Canada, Greenhouse Industry, Cat. No. 22-202 Annual. 


The proportion of the total horticultural food system’s 
energy used beyond the farm gate varies considerably, 
depending on the commodity and form of processing 
(Table 8). For example, with green peas the largest 
relative consumption of energy is in the wholesale and 
retail sectors when marketed as frozen peas but in the 
processing sector when marketed as canned peas; with 
potatoes, processing accounts for the greatest proportion 
in either frozen or dehydrated forms; with sugarbeets, 
processing costs are by far the largest proportion; and 
with apples, the largest share goes into transportation 
costs when in the fresh or sauce form. When apples are 
dried, however, the share of total energy consumed 
as transportation becomes relatively small and produc- 
tion energy then consumes the greatest part. Among 
the group of products listed in Table 8, energy use 
ranges from a high of over 8,000 Btu a pound for 
frozen peas to a low of about 1,800 Btu for sugar. 
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The distribution of total energy costs among the com- 
ponents of the horticultural crop subsystem differs 
from the distribution of energy measured in Btu, depend- 
ing principally on what form of home preparation is 
necessary (Table 8). The energy costs for home prepara- 
tion of such products as canned and frozen peas, and 
also fresh potatoes, account for the greatest proportion 
of the total energy cost. But with apples, production, 
processing, and transportation costs are generally more 
important than home preparation costs. Energy costs 
per pound of product produced for all commodities 
listed in Table 8 ranged from a high of U.S. 2.6 cents a 
pound for frozen peas to a low of three-tenths of a cent 
for sugar. 


As noted earlier, the higher prices for energy related 
to product prices had seriously disadvantaged the 
production part of the industry. This factor alone, of 
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TABLE 8. TOTAL ENERGY USE AND COSTS IN HORTICULTURAL FOOD CROPS, 1974 


Home 
Crop and Processed Wholesale and Preparation Total 
Form Retail and Energy 
Production Processing Transportation Trade Storage Use 

percent of total energy use Btu/Ib 
Green Peas — Canned 14.7 37.8 16.1 8.0 23.4 7,040 
— Frozen 12.6 13.2 9.7 36.7 27.8 8,200 
Potatoes — Fresh 13.5 — 32.5 1.3 52.7 3,030 
— Frozen Fries 8.6 50.8 13.2 12.0 15.4 4,780 
— Dehydrated 9.0 75.2 4.0 1.7 10.1 4,550 
Sugarbeets as Sugar 11.4 78.2 7.4 3.3 = 1,790 
Apples — Fresh 25.7 _ 56.4 4.3 13.6 3,620 
— Dried 42.4 41.0 14.0 2.6 — 3,620 
— Juice 39.1 12.3 30.1 4.2 14.3 2,380 
— Applesauce 22.0 34.9 37.0 6.1 - 4,230 

Total Energy 

percent of total energy cost Cost (U.S.$) 
per Ib 
Green Peas — Canned 14.6 22.7 12.6 6.9 43.2 .019 
— Frozen 10.7 8.7 6.4 26.8 47.4 .026 
Potatoes — Fresh 78 _ 18.2 8 73.2 .012 
— Frozen Fries 7.8 34.5 11.7 11.5 34.5 .012 
— Dehydrated 10.1 56.1 4.8 2.0 27.0 .009 
Sugarbeets as Sugar 18.8 66.0 10.5 4.7 .003 
Apples — Fresh 29.5 - 40.4 3.5 26.6 .011 
— Dried 54.0 32.5 11.1 2.4 — .006 
— Juice 42.2 8.2 20.3 3.0 26.3 .008 
— Applesauce 33.4 27.6 35.1 3.9 - .010 

Source: Norman K. Whittlesey and Chinkook Lee, /mpacts of Energy Price Changes on Food Costs, Washington State University, 


College of Agriculture Research Center, Pullman, Washington, U.S., Bulletin 822, April 1976. 


course, does not account for the competitive disadvantage 
of the greenhouse vegetable industry. The competitive 
product is field-grown produce from the southern 
United States and Mexico. One estimate is that it takes 
approximately 100,000 Btu a pound to grow tomatoes 
in an Ontario greenhouse but only 2,000 Btu a pound to 
truck them from the southern United States and Mexico 
to Canadian markets (Energy, Mines and Resources 
Canada, 1974). Since tomato production under field 
conditions requires less than 300 Btu a pound (Southwell 
and Rothwell),5 it becomes extremely difficult for 
vegetable greenhouse operators to compete for the 
domestic tomato market, given the relative prices for 
greenhouse vegetables, levels of tariff protection, and 


SBased on Ontario conditions and average yields per acre of 
36,000 pounds (machine-harvested) and 50,000 pounds (hand- 
harvested). 
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the state of greenhouse technology at the time of 
writing in January 1979.° 


There are significant differences also in energy require- 
ments in the food processing component, depending 
on the form of processing. Data in Table 8 indicated 
that the total energy requirement for frozen peas was 
16 percent higher than for canned peas. But if the home 
preparation and storage energy portion is excluded, the 
energy difference in favor of canning is reduced to 9 
percent. Two other U.S. studies have investigated in 
more detail the energy requirements for freezing versus 
canning (Henig and Schoen, Londahl). These studies 


©The impact of the revised tariff schedule, announced by the 

federal government on March 12, 1979, to come into effect on 
October 1, 1979, remains to be assessed. The new schedule 
provides increased protection for certain fruit and vegetable 
products. 


Uh, 


concluded that all steps in the food production system 
need to be evaluated in terms of their energy require- 
ments because of the effects which differences in initial 
packaging materials, storage requirements, and time in 
storage and transportation can have on total energy use. 
For example, processed products can be packaged in 
cartons, cans, polyester bags, and glass jars. The energy 
embodied in cans (or jars) of peas is 2.2 to 4.6 times 
greater than that in polyester bags or cartons per retail 
pack. But the energy required to store frozen bags or 
cartons of peas is 15 times greater than when the peas 
are preserved in cans (or jars). Thus storage time is a 
more critical energy cost factor for frozen products 
than for canned products. The energy consumed in the 
transportation of canned peas, however, is 1.4 times 
greater than for frozen peas since the pea content of 
canned peas is only about 60 percent. 


R.G. Greven of Catelli Ltd. stressed at the Ontario 
Institute of Agrologists’ 1974 annual meeting that some 
recent developments have tended to reduce the energy 
consumption in the Canadian food processing industry. 
These included the increase in the size of the Canadian 
market which makes possible the use of larger and more 
efficient equipment and the development of new tech- 
nology. For example, microwave dryers can dry macaroni 
products at 25 percent of the energy requirements that 
are required by conventional drying ovens. Greven also 
pointed out that direct energy costs in their company 
operations in 1974 accounted for only 0.8 to 1.4 percent 
of the total cost of the goods produced. His conclusion 
was that even a doubling of energy costs in food process- 
ing would not have a significant impact on their opera- 
tions or those of other major food processors. 


ALTERNATIVES TO PRESENT ENERGY USE 


Production 


The use of “waste heat’ or “low-grade” heat from 
power plants in greenhouse vegetable production has 
been investigated by two Atomic Energy of Canada 
Limited (AECL) studies. The first of these studies, 
reported on in 1976, examined the economic feasibility 
of using waste heat from the moderator circuit of the 
CANDU G-2 reactor to heat greenhouses (Iverson, 
et al., 1976). The lowest calculated heating and ventila- 
tion costs for waste heat systems were $9.55 a year per 
m? for the climate of Winnipeg. A conventional green- 
house heated by natural gas at about $1.50 per mcf 
would, at the time of the study, have experienced the 
same annual heating costs. (In 1976 the average Toronto 
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City-Gate price for natural gas was $1.33 per mcf; it 
rose to $2.00 on August 1, 1978.) Under the study’s 
assumptions, the authors concluded that the unop- 
timized waste heating system evaluated for greenhouses 
was competitive with established technology of fossil- 
fuel heating systems. But the authors cautioned that, 
while the use of waste heat for greenhouse agriculture 
does not hold a promise of “free” heat, it appears to 
be a promising concept in periods of rising fossil energy 
costs. 


The second AECL study was undertaken in 1977 to 
evaluate the feasibility of using thermal effluent from 
the Glace Bay, Nova Scotia, heavy water plant (GBHWP) 
in agricultural uses (Iverson, et al., 1978). Under the 
study’s assumptions, a heating system servicing 25 acres 
was estimated to cost $11,800 an acre annually, com- 
pared with the average fuel costs of $20,000 an acre 
paid by N.S. growers in 1975; or the $25,000 an acre 
annual heating costs using Bunker C fuel alone at July 
1977 prices. The authors concluded that any green- 
house area greater than about one acre can be heated 
more cheaply using heat from GBHWP than from fossil 
fuels. While this conclusion is relatively insensitive to 
assumptions about the cost of the fossil-fired system, 
a critical assumption was that back-up steam would be 
available from the Seaborad Generating Station with a 
high level of reliability. Also, the distance that heat 
has to be transported is a critical cost factor in any 
comparison. 


In 1977 the Ontario government commissioned a study 
of the potential of using moderator cooling waters 
having a temperature of 40.5°C (105°F) for agricul- 
tural and aquacultural (fish farming) purposes from 
Ontario Hydro’s Bruce Nuclear Power Development 
project (Conestoga-Rovers and Associates). The present 
worth of benefits and costs (1977 prices) for green- 
house tomato and cucumber production indicated 
benefit-cost ratios ranging from about 0.65 to 1.84, 
depending on the product price assumed. For a break- 
even operation, a gross revenue of about $68,000 an 
acre (1977 prices) was required over the expected 
facility life of 30 years. The study concluded that a 
greenhouse project of a size that would replace a signif- 
icant part of the Ontario tomato and cucumber market 
being supplied by imports from the United States and 
Mexico was financially viable within the expected input 
and product price escalation rates assumed. A substantial 
reduction in heating costs, compared with conventional 
heating, was the major factor in the economic viability 
of the project. The costs of the project included delivery 
of the moderator cooling water to a site 0.8 km beyond 
the power plant boundary. 
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In the United States, the Tennessee Valley Authority 
(TVA) has a waste heat utilization program to identify 
potential uses of the low-grade energy contained in 
the condenser cooling water discharged from power 
plants, and to develop and demonstrate technology to 
use this energy in efficient agricultural and aquacultural 
systems. A 1976 report describes progress made in 
developing a system to utilize waste heat energy for 
vegetable greenhouse production using a pilot-scale 
greenhouse at Muscle Shoals, Alabama (Burns, et al.). 


A cost comparison by the TVA between the environ- 
mental control system of the waste heat pilot-green- 
house and a conventional system showed that although 
the initial capital investment requirements for the 
waste heat system were higher, there was an overall 
cost advantage of about U.S.$17,800 an acre to the 
waste heat system. Future advantages are anticipated 
as fuel costs continue to rise at rates relatively greater 
than for other inputs. Plant disease was the primary 
associated production problem because of the high 
relative humidity of a waste-heat system. Effective 
disease control required a rigid fungicide spray program, 
good sanitation, and cultural practices to improve air 
circulation. 


In addition to the foregoing applications, there are 
several general measures which can be adopted under 
the appropriate incentives to reduce energy costs and 
use in vegetable greenhouse production. These include 
‘the use of lower air temperatures, improved insulation, 
and changes in location (other than those involved in 
locating next to waste heat sources) to take advantage 
of a more favorable climate. There are also developments 
underway which include applications of solar energy 
and vertical (instead of horizontal) greenhouses. 


The area of the major horticultural crops grown in the 
field in Canada under irrigation, including tobacco, 
is about one quarter of the total area of these crops 
grown (Table 5). Various U.S. studies indicate some 
of the opportunities which exist to reduce energy 
inputs and costs for irrigation (Farm Index). One obvious 
choice is to reduce water use. In one study, profits 
were increased by reducing water application per acre. 
Even though crop yields decreased slightly, the saving 
in energy costs was greater than the decrease in revenues. 
Also, as market conditions permit, producers may 
switch from low-value irrigated crops to those which 
yield a higher return per unit of irrigation water. 


Opportunities also exist to improve irrigation efficiency. 
For example, the use of larger pipes cuts down on 
friction losses. But larger pipes usually mean higher 
initial costs and added weight. This, however, is an 
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example of an investment designed to reduce energy 
requirements in irrigation. The general conclusion that 
these U.S. studies ad regarding energy savings in irriga- 
tion is that energy prices would have to increase two 
or three times above existing levels (1978) before the 
economic incentives would favor such reinvestments. 
Because the cost structure of irrigation is such that 
fixed costs (capital costs) tend to be greater than operat- 
ing costs (variable costs), the value of energy saved is 
often insufficient to justify the additional investments. 
Furthermore, reducing energy consumption in irrigation 
through the means suggested by these U.S. studies is 
only a partial solution. Higher energy prices can mean 
that the competitive position of irrigated agricultural 
production relative to non-irrigated production is 
weakened unless some alternative lower-cost source 
of energy is developed which is available only to irriga- 
tion users, or that the value of irrigated crops increases 
relative to the value of non-irrigated crops. 


Besides the energy savings possible with more efficient 
irrigation systems, savings are also possible at all other 
stages in the production system through adopting 
improved and modified practices. These include sub- 
stituting diesel-burning engines for gasoline engines, 
crop drying using more energy-efficient techniques, 
more fuel-efficient engines and machinery systems, 
modified or reduced tillage systems, substituting chem- 
ical control agents for certain tillage operations, more 
specific fertilizer application rates, and improvements 
in fertilizer and pesticide manufacture (Buffington). 
Possible energy savings in North American farming 
could range from 10 to 25 percent in the current decade, 
depending on function, if improved practices and 
known technology are adopted. By function, total 
savings could be as follows (Agricultural Outlook): 


Function Percent 
Fertilizers-Pesticides 10 
Field Operations 20 
Transportation 20 
Irrigation 15-20 
Crop Drying-Preservation 20-25 


These estimates refer to general agricultural production, 
not just to horticultural food crop production. But such 
energy savings are possible only at the costs of new 
capital outlays, greater labor inputs, and the substitution 
of any other resources which are lower-priced than 
energy. 
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Beyond the Farm Gate 


Savings in energy use are possible in the food processing 
industries through improved housekeeping, management, 
and minor process changes (Buffington). For example, 
savings of 10 percent are said to be possible by using 
presently rejected heat in fruit and vegetable canning. 
For freezing fruits and vegetables, improved temperature- 
controlling devices and the latest technology could 
result in 5-percent overall savings. As noted previously, 
a microwave dryer in the manufacture of macaroni 
products reduces energy requirements for drying 25 
percent compared with conventional drying ovens 
(Greven). A microwave dryer is also labor-saving. Accord- 
ing to Greven, however, the energy savings alone, even 
though large, are not sufficient to justify adopting this 
new technology. In the case cited, the capital cost for 
the new dryer would have out-weighed the energy 
savings; energy costs more than twice the 1974 level 
would have been required to justify the change solely 
on the basis of the cost of the energy saved. This em- 
phasizes the point that in any planned energy reduc- 
tions, the benefits assigned to the energy cost reduction 
must be balanced against the additional costs which 
include the value of any output reductions. 


According to some authorities, the most effective way 
to reduce the energy requirements in food processing 
would be a change in eating habits toward less highly 
processed foods (Steinhart). (But this could be so only 
if energy use for home preparation did not increase by 
an amount equal to the reduction in processing for the 
system as a whole.) Londahl says that food packaging 
obviously offers another opportunity for reducing over- 
all energy requirements since, for example, packaging 
energy requirements account for 53 percent of the total 
food system’s energy requirements for canned processed 
peas. If the peas are frozen, however, the packaging 
energy requirements drop to 25 percent of the total for 
bags and 30 percent for cartons. Recycling containers 
and wide use of returnable bottles could also reduce 
energy requirements for packaging materials although 
there are the energy and other costs involved in collect- 
ing and reusing containers. This can be a significant 
energy cost factor. 


Finally, the energy costs of transporting farm and food 
products could be reduced. The National Research 
Council of Canada, in its studies of energy costs in 
transportation, have shown that rail freight has an 
“energy cost” over 90 percent less than for trucks 
(Science Dimension). (Energy cost is the ratio of the 
energy content of the fuel used in transportation to the 
useful work done, ignoring all other factors in total 
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transportation costs. The useful work performance is 
measured in foot-pounds and represents the energy 
required to transport the payload a given distance.) 
The current trend, however, is for even greater move- 
ment of fruits and vegetables by truck because of 
better equipment availability, and the greater flexibility, 
convenience, and timeliness of trucks. 


SUMMARY AND CONCLUSIONS 


The Canadian economy’s total energy consumption in 
1976 was 6.1 x 10'*° Btu. Of this amount, primary 
agriculture accounted for an estimated 153.1 x 10!” Btu 
for direct fuel use, less than 3 percent of the total. 
Direct and indirect energy consumption in the entire 
Canadian food system was an estimated 1.4 x 101° Btu 
in 1975, less than one quarter of the total. Agricultural 
production consumed 254.7 x 10!? Btu, or 18 percent 
of the total food system’s energy. No estimates are 
available of the direct and indirect energy use in the 
horticultural food crop system. Also, a significant 
part of the total energy consumed in the domestic 
horticultural food crop system would be for imported 
fruits and vegetables. 


Direct fuel costs for field-grown horticultural crops 
are a relatively small percentage of total farm operating 
expenses, generally less than 5 percent, but for vege- 
table greenhouse production, fuel costs account for 
about 30 percent of operating costs or 17 percent of 
total costs. Hence, the impact of higher energy prices 
since 1974 has been much more severe for the vegetable 
greenhouse production part of the horticultural produc- 
tion section than for the non-greenhouse portion. 


Beyond the farm gate much more energy, 82 percent 
of the total, is used in the food system than at the 
primary production stage. Considerable energy is ex- 
pended in the processing, transportation, distribution, 
and home preparation of horticultural food crops. For 
example, it takes over 7,000 Btu, from production to 
consumption, to put a pound of canned peas on the 
consumer’s table. But only 15 percent of this is used 
in production. The largest portion, 38 percent, is used 
in processing. When the energy use is priced, however, 
the energy cost of home preparation then becomes a 
much larger share of the total energy cost than the 
processing cost share. 


Alternatives to the present levels of energy use in the 
horticultural food crop system are limited. Some savings 
can be accomplished through improved housekeeping 
and investments in known technology which reduce 
energy requirements for a given output level. But large 
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energy savings can only be accomplished with signif- 
icant capital investments. Even at 1978 energy prices, 
the savings in energy alone may not justify new capital 
investment unless the change is accompanied by other 
savings, particularly in the food processing and green- 
house production sectors. Some potential appears to 
exist for developing low-grade or waste heat sources 
associated with power plants or gas transmission lines 
for greenhouse vegetable production, but further inves- 
tigation is necessary. Many of these sources are not 
conveniently located to markets and there is the ques- 
tion as to what values will be attached to waste heat 
sources and convenient land sites. Another question is 
the reliability of these sources. Under the present cost 
and revenue system for greenhouse vegetables, however, 
the shift to higher-value products will likely continue. 
The higher energy prices experienced to date, however, 
have not had much more of an impact on the major 
horticultural crops grown under non-irrigated field 
conditions than on other types of crop farming. 
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FARM MACHINERY RETAILING IN CANADA 


Archie N. Book* 


GENERAL RETAILING TRENDS 


The working arrangements between farm machinery 
manufacturers and dealers operating in Canada have not 
changed radically since 1960. Most dealers still sell 
machinery under a contract with a single major com- 
pany. A few have contracts with two or three major 
firms that provide limited, complementary lines. The 
remainder are independent dealers handling products 
from a variety of small, specialized companies.! 


Today, sources of machinery for farmers differ from 
1967 sources insofar as the portion of total Canadian 
dollar sales captured by large companies has declined. 
Between 1967 and 1977 the market share of the four 
firms with the largest sales in Canada fell from 51.3 to 


*Archie N. Book, a former economist with the Policy, Planning 
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The author appreciates the valuable reviews of previous drafts 
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Nova Scotia Farm Machinery Advisory Committee; Mr. W.L. 
Armstrong, Secretary-Manager, Alberta-British Columbia Farm 
Equipment Dealers’ Association; Mr. R.B. Chinn, Secretary- 
Manager, Manitoba Farm Machinery Board; Mr. I.F. Furniss, 
Head, Factor Market Analysis, Production Analysis Division, 
Agriculture Canada; Mr. D.G. Lehman, Director, Saskatchewan 
Agricultural Implements Board; and Mr. R. MacFadyen, 
Secretary, Alberta Farm Machinery Appeal Board. 


1This does not refer to general farm supply stores which might 
carry one or two specific types of equipment. 
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In 1970 the Royal Commission of Farm Machinery 
described the farm machinery retailing system in Canada 
from the early 1900s up to 1967. This article updates 
that information by presenting the general trends in the 
retailing sector since 1960, describing several significant 
provincial legislative measures designed to reduce 
machinery and parts supply problems, and analazing 
some detailed financial characteristics of dealers from 
1960 to date in light of the size of their margins, 
efficiency, and contribution to machinery price 
increases. 


47.4 percent.” In Western Canada (the Prairie Provinces 
and British Columbia), the share of the top four fell 
from 57.1 to 50.6 percent. In Eastern Canada (the 
Atlantic Provinces, Quebec, and Ontario), there was 
little change since its share only decreased from 42.5 to 
42.4 percent. During the same period the leading eight 
firms’ share of the Canadian market dropped from 70.8 
to 66.4 percent. Once again Western Canada, where the 
share of the top eight decreased from 81 to 74.4 
percent, was the primary reason for the decline. 


The number and size of dealerships have also changed. 
Large, multinational farm machinery firms have been 
reducing the number and increasing the size of dealer- 
ships and dealers’ sales areas. They have done this by 
expanding the operations of dealers primarily in large 
urban centers and closing those in small centers. This 
strategy enables them to reduce distribution costs, have 
sufficient clientele to support larger service shops, and 
have access to a good supply of skilled personnel 
qualified to repair increasingly sophisticated and ex- 
pensive machinery. 


Although small-volume dealers still exist, the economic 
factors described above continue to force them to 
choose between enlarging their operations or closing 
their businesses. This trend towards larger dealerships is 
clearly illustrated by the fact that total equipment, 


2Based on special calculations supplied by the Merchandising 
and Service Division, Statistics Canada, July 1978. 


a) 


service, parts, and rental sales of the average-sized North 
American dealer rose from $378,000 in 1960 to over 
$1.5 million in 1976.2 When the effects of inflation are 
removed, this increase is about 90 percent. 


The minimum service area of dealerships currently under 
control with major machinery companies in Canada 
covers a 20- to 50-mile radius, depending on the region. 
In Ontario, for example, the minimum radius is 20 to 
25 miles; in the Prairies it is approximately 50 miles. In 
both regions many dealers have customers well beyond 
these boundaries.* 


The difference in dearlership density between Eastern 
and Western Canada is explained by the amount of 
machinery and equipment used per acre in the two 
regions. In the Prairie Provinces, where extensive grain 
and cattle farming is dominant, the value of machinery 
on farms in 1976 ranged between $44 and $66 per crop 
and summer fallow acre. In Eastern Canada and British 
Columbia, where concentrated dairy, fruit, vegetable, 
and livestock farming prevails, the values ranged between 
$188 and $328 an acre. 


Early in this decade, some companies found that they 
had made their market areas too large to provide 
adequate service to farmers in some parts of Western 
Canada. Consequently, they began introducing a “service 
station” concept in the early 1970s. This strategy was 
based on the knowledge that farmers were willing to 
travel long distances for major purchases but preferred 
to have repair services nearby. At least one large 
company is now introducing many repair centers and 
stocking them with faster-moving parts. Often these 
centers are simply local service and repair outlets owned 
and operated by major machinery dealers. This system 
enables a company to sell large machinery at big centers, 
thereby saving on distribution and inventory costs, and 
yet maintain effective repair service. 


Another important development has been that, in 
response to a demand for cheaper parts, more parts 
wholesalers or “jobbers” are appearing in North America 
and underselling major companies’ dearlerships.* These 
wholesalers provide parts for equipment manufactured 
by many different companies directly to farmers at 
prices much lower than those of the original manufac- 


3“Cost of Doing Business,” Farm and Power Equipment, May 
issues, 1960-77. 


4ewhat is Massey Up To? ” Farm Equipment Quarterly, Vol. 3, 
No. 4, 1977, p. 19. 


This is a “feeling” of government and industry officials, not a 
quantitatively-based assertion. 
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turers. They can undercut franchised dealers for several 
reasons. First, they stock and handle only fast-moving 
parts, thereby keeping inventory costs down. Second, 
they buy directly from small manufacturers. This elimi- 
nates costs of going through an intermediary which are 
especially significant when the intermediary is a large 
farm machinery firm with extensive inventory control 
and distribution system costs. Third, some parts sold by 
independent wholesalers are not subject to the same 
quality control as that demanded by large companies. 
This lack of a quality quarantee enables parts whole- 
salers to keep prices lower.® Finally, some wholesalers 
sell directly to farmers through catalogues and offer no 
service to complement sales. They not only eliminate 
one step in the distribution chain but also avoid the 
expenses of a service facility. 


The distribution of parts and equipment in North 
America has become very sophisticated during the past 
17 years. Because of the increasing size and time-critical 
functions of modern agricultural machinery, dependable 
machinery and adequate repair parts delivery and service 
have become more important. Concurrently, higher 
interest rates and prices of equipment and parts have 
raised the costs for dealers and manufacturers carrying 
surplus inventories. Thus large firms have moved towards 
a computerized, “rationalized” distribution network. 
Fast-moving parts are held at the dealership level. Those 
with slightly lower turnover rates are stored in a regional 
parts distribution warehouse. Those requiring infrequent 
replacement are held in a central warehouse for North 
American or even world distribution. Since all parts 
movements are recorded on computer, accurate inven- 
tory controls can be maintained. This modern distribu- 
tion system can ensure that most parts are delivered to 
farmers within 72 hours in case of an emergency.’ 


As part of their parts rationalization scheme for Canada, 
most major farm machinery companies have established 
two regional warehouse centers each, one to serve the 
East and the other the West. The eastern centers are 
located in southern Ontario because of the concentra- 


® Manitoba requires all parts outlets in the province to be bonded 
and licensed. This is done to ensure that such outlets meet the 
same warranty requirements as regular dealers. Since the Farm 
Machinery Board claims that its bonding and licensing rules do 
not affect prices, the impact of reportedly stringent quality 
control of large companies on prices may not be as significant 
as is commonly believed. 


7Prairie farm machinery acts stipulate that emergency parts must 
be delivered within 72 hours unless there are extenuating 
circumstances. Weekends and holidays are not counted since it 
is often impossible to obtain delivery of a shipment that ends 
up in the hands of a carrier over the weekend. 
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tion of half the eastern sales in that area. The western 
centers are now almost entirely in Saskatchewan, first 
because that province is central to the prairie market and 
has 45 percent of prairie sales, and second because the 
Saskatchewan government, under its Agricultural Imple- 
ment Act, insists that manufacturers have a legal 
representative and supply depot in the province. This 
insistence has reversed the situation of the late 1960s, by 
which time all but one of the major companies had 
moved their distribution centers from Saskatchewan to 
Winnipeg or Edmonton. 


Generally, throughout the 1960s and 70s there were 
several distinct trends in the farm machinery industry. 
The importance of major manufacturers of farm 
machinery declined slightly, especially in the Prairies. 
Dealerships grew in size but declined in number. 
Modernized transportation and communication systems 
enabled manufacturers to distribute their products more 
efficiently, improve their parts supply service, and 
maintain better inventory controls. And the growth of 
independent parts wholesalers provided franchised 
dealers with increasing parts-price competition. 


PROVINCIAL FARM MACHINERY LEGIS- 
LATION 


Farmers’ growing dependence on machinery, coupled 
with the large economic impact of untimely and lengthy 
machinery breakdowns, have increased the concern not 
only of farmers and the machinery industry, but also of 
governments. Farmers have demanded more reliable 
machines, parts supplies, and service. In response, 
manufacturers, distributors, and retailers have tried to 
improve their products and service while keeping within 
economic constraints. Most provincial governments have 
added an additional measure of insurance by introducing 
protective legislation, or appointing mediators to investi- 
gate complaints, or both. In this way the governments 
hope to ensure high standards from all farm machinery 
suppliers and provide impartial third-party judgements in 
disputes that inevitably arise among farmers, dealers, and 
manufacturers. Some of the highlights of their efforts 
follow. 


All provinces except Newfoundland have either esta- 
blished farm machinery boards or appointed people to 
investigate complaints related to farm machinery and act 
as mediators. Most complaints involve prices, machinery 
performance, parts and service availability, and warranty 
commitments. Most are based on misunderstandings 
which can be resolved by mediators who depend almost 
entirely on their powers of suasion. In provinces which 
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have farm machinery acts, administrators of the acts 
perform the roles of mediators and settle at least 90 to 
95 percent of the disputes. Thus only 5 to 10 percent 
actually reach the appointed arbitration board for 
resolution.® In provinces where only a mediator exists 
and the parties in the dispute have no arbitration board 
from which to obtain a binding ruling, the unresolved 5 
to 10 percent are either handled by the courts, settled 
by the parties involved, or left unresolved. According to 
people working in the area, however, it is in the best 
long-term economic interests of dealers and suppliers to 
settle as many disputes as possible, even in provinces 
lacking legislation. 


Only Prince Edward Island and the Prairie Provinces 
have farm machinery acts applying to all dealers within 
their jurisdiction. These acts define conditions to be met 
by farm machinery retailers and distributors with respect 
to warranties, delivery, repair parts, service facilities, 
machinery performance, and dealer licensing. The prairie 
acts also include clauses covering distributors’ repur- 
chases of parts and machinery from dealers who are 
closing their businesses. 


Of the four existing acts, those of the Prairies are the 
most detailed and stringent. They have survived in some 
form for a long time — over 40 years in Saskatchewan 
and Manitoba. They are a reflection of both the 
economic importance of agriculture in the Prairies and 
the large volume of machinery sales. The stringency of 
the legislation, however, has had an impact on the sale of 
farm machinery in these provinces. 


One of the economic effects of the acts has been to 
somewhat restrict the entry of dealers, distributors, and 
manufacturers of machinery into the prairie market. 
Distributors are restricted because they must guarantee 
parts availability for 10 years and post performance 
bonds as security. Retail dealers (businesses selling farm 
machinery valued over $1,000 an item) must post bonds, 
obtain annual licenses, and have facilities adequate for 
servicing the machines sold. Only licensed dealers can 
sell machinery valued at over $1,000. These regulations 
tend to eliminate very small dealers and prevent farmers 
who are not legitimate dealers from obtaining licenses 
and purchasing equipment for themselves and their 
neighbors at wholesale prices. They also deter hardware 
or general supply stores from purchasing and selling 
major equipment. In so doing they reduce farmers’ 
purchase options and price competition at the retail 


8in Alberta fewer than 1 percent are brought before the 
arbitration board. 
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level. They may even prohibit some small manufacturers 
that produce only a few types of specialized machinery 
from entering the market since these manufacturers may 
have difficulties finding suitable retail outlets. 


It is important to recognize that the restrictions imposed 
by the farm machinery acts are designed to protect 
farmers. Since farmers demand good service and parts 
availability, the acts are merely attempts to ensure that 
farmers are buying the machinery-parts-service package 
that the majority of farmers have indicated they want. 
The legislation defines minimum standards acceptable to 
a technically advanced agricultural sector and eliminates 
some of the risk facing farmers when they buy new 
machinery. The restrictions and possible costs associated 
with the acts might be viewed as the price of reducing 
risk for the farmer. Entry restriction cannot be blamed 
entirely on the farm machinery acts. The primary impact 
of these acts is to reinforce the existing franchise system, 
a natural barrier to entry since the high costs of setting 
up and supporting an effective franchise network auto- 
matically limit entry to large distributors and manufac- 
turers. Also, current economic pressures and service 
requirements have forced even these companies to 
reduce the number and increase the size of dealerships 
representing them. Nevertheless, the restrictions imposed 
by the acts accentuate the process by ensuring that no 
substandard dealers or distributors enter the market. 


In only one overt case have farm machinery companies 
responded directly to conditions imposed by a farm 
machinery act by raising prices. This occurred in 
Manitoba in response to a clause in the legislation 
making it mandatory to provide a two-year (or equiva- 
lent hour) warranty on tractors and combines. Although 
some companies provided limited two-year warranties 
anyway, most increased their prices up to 2 percent in 
reaction to the clause.? Whether the price rise was a 
reflection of anticipated increased costs or whether it 
was a Strategic move by the companies is open to debate. 
However, the possibility of higher farm machinery prices 
has prevented Alberta from implementing an amend- 
ment to its act approved in the legislature late in 1977. 
This amendment would make a two-year warranty on 
tractors, power units, combines, and self-propelled farm 
machinery mandatory. Alberta fears that prices might 
rise 1.5 to 4 percent because of the legislation and is 
looking for ways of averting such increases. Leaving the 


* Initially there was a higher warranty requirement and a bigger 
price increase but both the government and the companies 
involved revised their positions. The other two Prairie Provinces 
required a one-year warranty at that time. 
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acceptance of such a warranty at the purchaser’s 
discretion is one option being considered. 


Saskatchewan’s act is the only one that seems to have 
affected machinery distribution patterns and caused 
temporary supply problems in other provinces. Because 
of its requirement that manufacturers maintain a legal 
representative and supply depot in the province, causing 
most major manufacturers to move their central regional 
parts warehouses for the Prairies to Saskatchewan, some 
parts-availability problems arose in Manitoba and 
Alberta. Dealers in these two provinces required time to 
adjust their parts inventories and account for the longer 
lead time needed to secure parts. 


Saskatchewan also has the distinction of being the only 
province to set up a mechanism to compensate farmers 
for economic hardships (i.e., time or crop loss) caused 
by exceptional parts delivery and service delays.!° Cases 
in which farmers claim damages amounting to $5,000 or 
less are brought before Saskatchewan’s Agricultural 
Implements Board. When the board makes a ruling, 
appeals can be filed within 30 days if there is new 
evidence. Once the board’s final ruling is brought down, 
it is binding. No appeals can be made in the courts. The 
damage settlement and associated board members’ fees 
are paid through a levy collected from manufacturers 
selling machinery in the province. This levy is small, 
proportional to the manufacturer’s sales volume in the 
province (e.g., $25 a year for a firm with sales less than 
$500,000 a year in the province). Settlements also have 
been small. From 1973 to March 1978 only about 
$24,500 was paid in compensation. Machinery prices 
have therefore not been affected by this legislation. 


Eight companies have challenged the constitutionality of 
this portion of the act. They have brought it before the 
courts on the grounds that the charge is an indirect tax 
and beyond the jurisdiction of a provincial government. 
They also challenge the province’s right to set up and 
appoint a quasi-judicial body in the form of the 
compensation board. The reason for their action may be 
their concern that this portion of the act might set a 
precedent. This issue has not yet been settled. 


Provinces without farm machinery acts have not taken 
the legislative approach for several reasons. The Atlantic 
Provinces and British Columbia believe that they do not 


10The bonding requirements in Manitoba and Alberta protect 
farmers against loss in cases in which a dealer defaults on 
money owed to a farmer. This could occur, for instance, when 
a dealer absconds with a farmer’s deposit. Alberta and 
Manitoba farmers do not receive compensation for crop losses 
stemming from parts delivery and service delays. 
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have the market power to induce companies to bear any 
inconveniences that might be caused by a strong act. 
Quebec maintains a system of accrediting suitable 
dealers and prefers to use only this program to en- 
courage companies to provide adequate parts and service 
facilities. Ontario has considered instituting an act in 
recent years, but has so far rejected the idea after 
studying the effects of other provinces’ legislation. It 
believes that manufacturers, wholesalers, and retailers of 
farm machinery are forced, through competition, to 
provide good machinery, parts, and service to remain in 
business. 


DEALER PERFORMANCE 


This section concentrates on the financial performance 
of dealers since 1960. It analyzes the impact of changing 
market conditions on the behavior of dealers’ margins, 
profits, and expenses. It examines the performance of 
dealers grouped into three different categories by sales 
volume. It also assesses farm machinery price increases 
during the period and indicates how much of an impact 
dealer margins and profits had on these increases. 


Data Constraints 


Since sufficient data are not available exclusively for 
Canadian dealers (Appendix, Table 1), combined U.S.- 
Canadian statistics are used. Most dealers contributing to 
the survey upon which the data are based are from the 
United States. The data therefore reflect the U.S. more 
than the Canadian situation. For instance, although no 
reliable statistics are available, the average size of 
Canadian dealers is likely less than the average of the 
surveyed North American dealers (Schwartzman). This 
means that Canada probably has more small- and 
medium-sized dealers than the survey would suggest. 
Nevertheless, since the North American data are pro- 
vided for three different classifications of dealer, based 
on the size of sales, they are useful in determining the 
financial performance of both Canadian and USS. 
firms.’ 


110ne reviewer of this paper had strong reservations about using 
these data to describe Canadian dealers. He suggested that the 
statistics give a distorted picture because 1. major farm 
implement companies have different marketing agreements 
with Canadian and U.S. dealers, 2. manufacturers give bigger 
discounts to U.S. dealers because marketing costs in the U.S. 
are lower, and 3. the suggested repair parts selling price is the 
same across Canada even though transportation costs are 
higher in the West and western dealers must absorb the extra 
costs. He proposed that these factors might significantly alter 
the profit picture for Canadian dealers. 
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The usefulness of the data is limited in other ways. The 
data were not obtained through random sampling; they 
reflect the voluntary responses of dealers and do not 
take into account businesses that fail during the survey 
year. Thus the data may be biased since only the 
operations of successful dealers are portrayed. ; 


Another problem is that sales of dealers assigned to a 
given category (e.g., small dealers) have risen sharply as a 
result of inflation and the real growth in the size of 
dealers’ sales volumes. Sales rose so rapidly that there 
were changes in size classification in 1962 and 1968 
(footnote a, Table 1). The classification changed dras- 
tically again in 1976 when small dealers were identified 
as those with sales up to $1 million, medium with sales 
between $1 and $2 million, and large with sales over $2 
million. Because of the large 1976 change, data from 
1976 and 1977 were excluded from the analysis to avoid 
distortions. The change in size classification was not 
severe in 1962 and did not warrant special consideration. 
The reclassification in 1968 was more significant and its 
impact on the results of the analysis were checked by 
using dummy variables to represent the 1960-67 and 
1968-75 periods. It was concluded that any changes 
observed in the patterns of operating margins, expenses, 
profits, etc., could be attributed to overall fluctuations 
in sales more than to the reclassification, and that these 
fluctuations affected dealers of all sizes in similar ways. 


Dealers’ Gross Margins 


The Royal Commission on Farm Machinery found that 
dealer size had an important effect on margins and 
operating efficiency. It also proposed that economies of 
scale could be gained by distributors and manufacturers 
who reorganized their distribution systems and elimi- 
nated small dealers. The present analysis, which concen- 
trates on retail dealers and analyzes their operations 
using a series of multiple regression-based equations, 
indicates that the Royal Commission’s conclusions about 
the relative efficiency of different sized dealers are still 
relevant today. 


The total gross margin as a percent of the total cost of 
new and used machinery, service labor, parts, rental 
equipment, and other lines averaged almost 17 percent 
for all dealers between 1960 and 1975.1? Average 
percentage margins were higher in the 1968-75 period 


121m Table 1, margins are presented both as a percent of sales 
value and as a percent of cost. The former is the usual 
reference point in the trade. The latter gives a clearer picture 
of actual markup over cost. The latter is generally used in this 
paper and is sometimes referred to as a percentage markup. 
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because of the equipment and parts shortages during the 
1970s (Table 1). Gross margins of small dealers averaged 
greater than 18.2 percent while those of large dealers 
were 16.7 percent. Medium-sized dealers’ margins, at 
16.5 percent, were not significantly lower than those of 
the large dealers. 


There are several reasons for the difference in margins of 
different-sized dealers. One is product mix, i.e., a greater 
proportion of small dealers’ sales are repair parts which 
have higher markups than new and used machinery, the 
major sales item. Another is that small dealers have 
higher markups on all items, except service labor, than 
medium and large dealers. Medium-sized dealers have 
slightly lower overall margins than large, almost entirely 
because the lowest margin items, new and used equip- 
ment, account for 2 percent more of their total sales. 
Additionally, medium-sized dealers’ margins on one of 
the highest margin items, service labor, are much lower 
than those of large dealers, and service labor accounts 
for 0.5 percent less of total sales than is the case for 
large dealers. 


Gross margins as a percent of the cost of new machinery 
declined markedly between 1960 and 1972, but rose in 


1973 because of equipment shortages stemming from © 


unexpectedly strong demands (Figure 1; Table 2C; 
Appendix). Although the decrease in new machinery 
margins might be interpreted as a sign of increasing 
competition and efficiency, it is largely an accounting 
illusion caused by the way dealers have handled used 
machinery. As shown in Figure 1, rising used machinery 
margins almost entirely offset falling new equipment 
margins until 1973 when tight supplies changed the 
market situation. This means that the gross margins on 
both new and used machinery are related to the trade-in 
values dealers assume they have allowed on used 
machinery. The real values of trade-ins are better 
determined by the values at which dealers sell them.’ * 
Thus by examining the combined gross percentage 
margins on new and used machinery, one obtains a more 
accurate picture of the real trends of gross margins on 
equipment sales. 


The combined gross margin on new and used machinery 
averaged 10.8 percent between 1960 and 1975. It 


13-This is not strictly correct since dealers may spend a 
considerable amount on reconditioning a machine. This cost, 
however, should be built into the dealer’s trade-in allowance 
and reflected in the cost and sale value of the used machine. 
Therefore, the subsequent sentence still holds true. In that 
sentence the “combined gross margin on new and used 
machinery” is the sum of the absolute values of the markups 
on new and used machinery expressed as a percent of the total 
cost to the dealer of the two types of machinery. 
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declined slightly until 1972, after which it rebounded 
sharply in the face of reduced inventories (Figure 1; 
Table 2C, Appendix). The high margins of 1973-75 
caused 1968-75 averages to increase 1 to 2 percentage 
points above 1960-67 averages. This seems to indicate 
that dealers can affect price increases significantly during 
acute machinery shortages and that they are sensitive to 
strong competitive forces. The data, however, offer only 
a partial confirmation of this thesis. Inventory turnover, 
one measure of supply-demand balance, was found to 
account for only 40 percent of the total variation in 
margins over the 16-year period. This implies either that 
the data are not good enough to pick up the responses 
accurately or that dealers, on the average, are not usually 
as responsive to market conditions as was previously 
believed. 


No variation was observed in the direction of margin 
movement according to dealer size. Small dealers’ 
percentage markups on new and used machinery, how- 
ever, averaged almost 2 percentage points higher than 
those of large dealers. Medium-sized dealers fell between 
the two extremes. Barring some product differentiation, 
this must mean that small dealers have higher prices than 
large. When one considers that large dealers probably 
obtain bigger volume discounts than small, small dealer 
prices must be several percentage points higher. 


There are at least several reasons for the markup 
differentiation. One is that small dealers’ inventory 
turnovers on new and used machinery are lower, 2.1 
times a year compared with 3.3 times for large. Since the 
markups cover fixed as well as variable business costs, 
large dealers must gain some economies of scale with 
higher inventory turnovers. But even when differences in 
inventory turnover are accounted for, small dealers’ 
margins are almost 2 percentage points higher. Thus 
other reasons might be that they do indeed sell different 
products or that they might simply charge more for 
machinery to cover shop costs related to the service 
aspect of their operation. These costs may not be 
adequately covered by the service labor markups which 
are substantially lower than those charged by large 
dealers. (See footnote 14.) 


How can small dealers survive with higher prices, not 
only for new and used machinery but also for repair 
parts and other lines? As the Royal Commission pointed 
out, they might be selling in localized markets un- 
touched by larger dealers. This isolation may be regional 
(e.g., the small Atlantic market) or it might be a 
reflection of marginal agricultural areas along the 
boarders of large, productive regions. Alternatively, 
small dealers may handle more specialized products of 
small companies not competing directly with large 
dealers. Another possibility is that farmers have difficul- 
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ties detecting price differences because of the variability 
of trade-in allowances. Finally, it might simply take 
more time for small dealers to be forced out of business. 


Gross percentage markups on repair parts averaged 
nearly 37 percent during 1960-75. Small dealer markups 
were half a percentage point higher than those of large. 
There was no significant linear change in the markups 
over time, although the 1968 to 1975 averages were 
higher than those of the previous eight years (Table 1). 
Parts inventory turnovers of small dealers averaged 1.4 
times a year while those of large averaged 2.3 times. 
Despite this difference, no statistically significant corre- 
lation existed between markups and inventory turnovers, 
an unexpected finding since dealers carry costs of 
financing parts inventories themselves. 


Percentage markups on service labor are the only ones 
which are higher for large dealers than for small.'* This 
means that farmers pay higher shop rates at large 
dealerships than at small. Between 1960 and 1975, large 
dealers’ markups averaged 49.5 percent of service labor 
costs compared with 26.4 for small. From 1968 to 1975 
the difference was even more marked, with large dealers 
averaging 56.5 percent and small, 26.5. Thus the 
differences in rates must be substantial even if service 
labor costs of different-sized dealers are equal. The 
distinction is probably more pronounced than the 
margins indicate since large dealers usually are in larger 
centers and must pay higher wages, first to compete with 
other businesses for mechanics and second to obtain the 
more highly skilled people available in the bigger labor 
pool. 


Several causes of the higher service labor markups of 
large dealers exist. One is that larger dealers have more 
expensive, sophisticated shops as well as larger employee 
benefits to be paid out of this margin. A second is that 
small dealers may underestimate their real costs because 
of faulty records. A third is that small dealers cover their 
shop costs and employee benefits out of the higher 
markups on their other sales items. This may even be 
one way of competing with large dealers — offering 
cheaper service in compensation for higher initial 
machinery prices. 


14The big markups caused service labor to make up 14 percent 
of large dealers’ total gross margins compared with 7 percent 
for small dealers. These markups represent the difference 
between what dealers pay for service and what they charge for 
that labor. Theoretically, service labor margins cover shop and 
other service-related expenses (including a reasonable profit) 
but, as pointed out in subsequent paragraphs, this is not 
necessarily the case. 


CANADIAN FARM ECONOMICS Vol. 14 No. 3 


The large dealers’ markups on service labor, which have 
risen significantly, have caused the average markups for 
all dealers to increase between 1960 and 1975 (Table 1). 
This increase has not been due to the general fluctua- 
tions in farm machinery market conditions or rising 
sales; it simply reflects dealers’ rising shop costs, 
employee benefits, insurance, and other business 
expenses. 


Expenses, Profits, and Efficiency 


Margins, although of special interest to purchasers of 
machinery and services as well as to dealers, are only 
part of the retailing picture. They are also only partial 
indications of the retailing operation’s efficiency. 
Expenses and profits are two more directly applicable 
measures of efficiency. 


During the 1960-75 period, operating expenses as a 
percent of sales averaged 13.8 (excluding 4.1 percent for 
service labor costs and an additional 2.0 to 2.4 percent 
for inventory carrying charges).’> Neither the general 
trend towards larger dealers nor the supply-demand 
situation as reflected in inventory turnover was found to 
be significantly related to changes in this ratio. There 
was also no significant upward or downward trend in the 
ratio during the period; however, it did fall during the 
major sales peaks (1967 and 1973) and rise during the 
troughs (1970 and 1975). Also, although large dealers’ 
ratios are only 95 percent of the size of those of small 
dealers, there seems to be little benefit in becoming too 
large since medium-sized dealers’ average ratios are about 
the same as those of large dealers. 


When service labor and inventory carrying charges are 
added to the operating expenses, the efficiency of larger 
dealers becomes more apparent (Table 1). In the 
1968-75 period, with an assumed 10-percent interest 
charge on inventories, large dealers’ expenses as a 
percent of sales averaged 19.9 while small dealers’ 
averaged 22.1 percent. The former is 90 percent of the 
latter, an indication of the relative efficiency of large 
dealers. These ratios can be compared with the 17.7 
percent for large dealers and 21.5 for small, calculated 
by the Royal Commission in 1967 when interest rates 
were assumed to be 7.5 percent. Thus it seems that large 


15 Operating Expenses refer to all costs excluding dealer’s costs 
of purchasing new and used machinery, repair parts, service 
labor, rental equipment, and other lines. They include salaries 
for office personnel and salesmen, interest payments, heat, 
property taxes, employee benefits, shop expenses, and 
insurance. 
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dealers have been, on the average, more efficient than 
small dealers, but not quite as efficient as the Royal 
Commission’s data for 1967 indicated. 


There are several reasons for the apparently greater 
efficiency of large dealers. One is that there are 
economies of scale in selling large volumes; overhead 
costs do not increase as fast as sales volumes so larger 
dealers have lower overhead costs per dollar of sales. 
Another reason that is noticeable when all inventory 
interest charges are included is that lower inventory 
turnovers raise small dealers expenses as a percent of 
sales relative to those of large dealers approximately 5 
percent. The importance of high inventory turnover has 
grown with the higher interest rates of the 1970s. Since 
the interest costs associated with a good portion of 
dealers’ inventories are still carried by manufacturers, 
they are a stong incentive for the industry to continue 
shifting to large dealers.'® A third reason is that the 
sales composition of large dealers differs from that of 
small dealers. For example, a greater percentage of small 
dealers’ sales were accounted for by repair parts; these 
are much more expensive items to sell than whole goods 
since they involve slower moving inventories and greater 
inventory handling expenses. Because of differing mark- 
up strategies of small and large dealers, it is impractical 
to adjust the expenses to show the same returns, as was 
attempted by the Royal Commission.’” Suffice it to say 
that smaller dealers have remained less efficient than 
large dealers and that higher interest charges have 
increased the push towards larger dealerships. 


The conclusions regarding dealer efficiency as measured 
by expenses as a percent of sales are also reflected in 
profits as a percent of total assests, of total sales, and of 
net worth. The average return on total assets was 7.9 
percent between 1960 and 1975. If the unusually high 
profit years (1973, 1974, and 1975) are excluded, the 
average return was less than 6.4 percent. As expected, 
small dealers had the lowest returns, 27 percent lower 
than those of large dealers. Part of these low returns is a 
reflection of the low inventory turnover of small dealers. 


16The high interest costs have also caused manufacturers to 
modify the extremely favorable interest-free floor-planning 
terms of the 1960s and shorten the time during which dealers 
can hold machinery on their property interest-free 
(Fulkerson). This is a step towards following the recommenda- 
tions of the Royal Commission on Farm Machinery which 
proposed banning interest-free floor-planning entirely 
(Barber). It encourages dealers to have better sales estimates 
and inventory control. 


17S chwartzman, David, Oligopoly in the Farm Machinery 
Industry, Study No. 2, Royal Commission on Farm Machin- 
ery, Information Canada, Ottawa, 1970, p. 180. 
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If all inventory costs had been deducted from profits, 
small dealers’ performance would have been even worse 
relative to that of large dealers. 


As might be anticipated, profits on total assets showed a 
high, positive correlation with inventory turnover and 
retail prices (R? = .90).18 They were also positively 
correlated with total sales deflated by the U.S. retail 
price index for farm power equipment (R? = .74). The 
correlation with retail machinery prices (measured as the 
U.S. retail price index for tractors and self-propelled 
machinery) is to be expected since dealer margins affect 
(or are affected by) retail prices. Since inventories are 
parts of total assets, it is also not surprising that higher 
inventory turnover caused increased profits on total 
assets. 


Profits on net worth, which averaged 20 percent over the 
period, exhibited fluctuations similar to the movements 
of profits on total assets. One of the primary explana- 
tory variables is price-adjusted sales (positively cor- 
related with an R? of .84). Profits on net worth, 
however, have also been rising, a reflection of rising sales 
per dealer and declining ownership equity (Table 1).'? 
Another characteristic of the returns on net worth is 
that since small dealers have higher ownership equity 
ratios than large (probably because they have more 
difficulty getting outside financing), their returns on net 
worth are only 66 percent as high as those of large 
dealers. 


Profits on sales averaged 3.7 percent during the 16-year 
period and were as high as 5.7 percent in the 1973 boom 
year. During this period they were positively correlated 
with the ratio between retail and wholesale price indexes 
for farm machinery but the correlation was weak. Not 
surprisingly, they were also correlated with the com- 
bined percentage markup on new and used machinery 
(R? = .87). No significant upward trend in profits has 
occurred since 1960. The high average profit on sales for 
1968-75 (Table 1) is due solely to the exceptionally 
tight supply situation of 1973-75. 


Profit fluctuations on sales during the period generally 
have been similar for all sizes of dealer (Table 1). During 


18This is the adjusted coefficient of multiple determination 
which means that the two variables mentioned can be used to 
explain about 90 percent of the profit variation on total 
assets. 


19One reason for the decline is that farm machinery has become 
so large and expensive so rapidly that dealers’ internal 
financing capabilities have not been able to keep pace. 
Another is that many dealers have had to expand their shop 
and building facilities to accommodate larger sales volumes and 
sophisticated servicing requirements. 
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the peak sales years of 1966 and 1973, however, small 
dealers’ profits were over 1.5 percentage points higher 
than large dealers’ profits, and during the 1968-71 
period of poorer sales, they were as much as one 
percentage point lower. Thus small dealers seem to 
suffer and benefit more from sales cycles than large 
dealers. This might be due to small dealers, in good 
years, beginning to realize economies of scale already 
enjoyed by larger dealers. 


It is impossible to state categorically what has happened 
to efficiency since 1967 or even 1960. The machinery 
scarcities and exceptionally high demands of the early 
1970s distorted margins and profits to such an extent 
that overall trends are obscure. Nevertheless, several 
conclusions can be inferred. One is that medium- and 
large-sized dealers still appear to be more efficient than 
small, especially if expenses as a percent of sales is used 
as a measure of efficiency. A second is that no 
statistically significant trends in the efficiency level were 
observed during the 1960-75 period. 


Prices 


One final interesting aspect, as much to purchasers as to 
dealers, is how dealers were able to influence retail 
machinery prices during 1960-75. Some of their impact 
has already been mentioned. Average markups for new 
and used machinery were at their highest in 1973-75 
when supplies were scarce and price increases large. In 
that period markups jumped from 9.6 percent in 1972 
to 14.3 in 1973 and 16.4 in 1974. They then fell to 14.1 
percent in 1975 and to 12.9 percent in 1976. Had 
wholesale prices remained constant during the period, 
these markup fluctuations would have changed retail 
prices by the following percentages:?° 


ha) fe lat 0 eaalimerialermaaiia eae sia ating > dae +4.7% 
SU AIG OR eg xara ab a ik ental el ar mel +1.8% 
hh ee bela Ls Aa ea ene a —2.0% 
RO NMS cir: oy cae MMs Pgs 6 ebb —1.0% 


As it was, U.S. wholesale prices on all agricultural 
machinery rose 2.9 percent in 1972-73, 14.2 in 1973-74, 
17.2 in 1974-75, and 8.3 in 1975-76. Under these 
circumstances, if the dealer markups on new and used 


20Calculated as follows: (wholesale price in 1973 X retail 
markup in 1973) + (wholesale price in 1972 X retail markup 
mel 972) setes 
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machinery described in the previous paragraph had been 
maintained and no additional charges like transportation 
costs had affected retail prices, retail machinery prices 
would have risen as follows:?' 


il2elSiet ie. vednwasad? . baloabesm. vad 7.3% 
1OG3Asred.eqhtrrelssh. "on neers Seohiern. hae. f 16.3% 
LOF41S balowioas tenet. orstesw. adh de . 92 14.9% 
LOS hOs. greitd welled Be 2xmutoelunem. acibs 7.2% 


In this case markups would have caused 64 percent of 
the actual retail price increase in 1972-73, 24 in 
1973-74, 1 in 1974-75, and -1 in 1975-76. This shows 
that the contribution of dealers’ margins to price 
increases was extremely variable and that if wholesale 
prices rise quickly enough, dealers can contribute to the 
price increases even though they reduce their margins 
(e.g., in 1974-75). 


To bring the analysis into a more general framework, 
several tests were done comparing U.S. retail price 
indexes on tractors and self-propelled machinery with 
wholesale prices of all U.S. manufactured agricultural 
machinery. It was found that their correlation was high 
(the equation was as follows: Retail P.I. =-36.7 + 1.36 
Wholesale P.I.; corrected R? =.99).?? Although one may 
have legitimate reservations about comparing retail 
prices of only some machines (i.e., tractors and self- 
propelled machines) with wholesale prices of all agricul- 
tural machinery, this analysis implies that retail prices are 
largely a reflection of wholesale prices and that most of 
the dealers’ effects on price changes are encompassed in 
the impact of constant percentage markups. Since we 
know that up until 1973 combined markups on new and 
used machinery varied little, the implications of the 
analysis on the average are probably quite accurate. This 
is not to say that dealers do not contribute to price 
increases. As was seen even with declining markups, 
some of the price increase can often be attributed to 
retailers, and in years of extremely tight supplies, as in 
1973 and 1974, dealers can affect price changes signifi- 
cantly. In general, however, much of the cause of price 
increases must be found within the cost and institutional 
structure of the manufacturing-wholesaling network as 
well as the overall supply-demand relations and inflation 
in the economy. 


21 The actual U.S. retail price index for farm machinery rose 7, 
17, 21, and 15 percent in the respective years. Reasons for the 
differences between these increases and those calculated in the 
text might include transportation cost and sales tax changes 
that affect the retail price index. The differences might also 
reflect inaccuracies in the data. 


227 apged wholesale prices were also tried but proved to be an 
inferior explanatory variable. 
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SUMMARY 


There have been several important changes since 1960 in 
the distribution network for farm machinery in Canada. 
The average dealer size in terms of total sales value has 
more than quadrupled. The number of dealers has 
declined and market areas of dealerships have grown. 
The share of the western market controlled by the 
four leading manufacturers has fallen. More effective 
communication and transportation systems have enabled 
manufacturers and distributors to centralize the parts 
distribution system. Higher interest rates and more 
expensive equipment have forced manufacturers and 
dealers to handle inventories more efficiently. All 
changes have tended to further centralize the sales 
and service of farm machinery. 


Since 1960 concern for reliable equipment, warranties, 
and parts service has increased with farmers’ growing 
dependence on larger and more costly equipment. 
Provincial governments have stepped up their efforts 
to ensure that companies and dealers provide the service 
and equipment demanded by farmers. To do this, 
some have introduced and strengthened acts governing 
the sale and service of farm machinery in their province. 
Others have appointed mediators to investigate and 
arbitrate disputes. These mediators have settled most 
farmer-dealer-manufacturer disputes, assisted farmers in 
obtaining parts, caused changes in the wholesale distribu- 
tion network, enhanced the trend towards larger dealer- 
ships, encouraged reliable equipment sales and service, 
and in some cases provided manufacturers with reasons 
to raise prices in the face of legislation on warranty 
requirements. 


Dealers have also experienced wide fluctuations in 
margins, profits, sales, and inventory turnover. The 
principal reason for these fluctuations was the equip- 
ment short-fall that arose in the 1973-76 period of 
strong demand which had not been anticipated by 
manufacturers. Small dealers continued to be less 
efficient than large but differences between large and 
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medium dealers were not pronounced. Apart from 
the unusual 1973-76 period, no significant changes 
were detected in dealers’ profit margins or economic 
efficiency. 


Retail price changes during the 1960-76 period are 
largely a reflection of the impact of wholesale price 
changes. Dealers, however, contributed to the overall 
increase insofar as they maintained their margins at a 
fairly constant level until 1972. From 1972 through 
1975, dealers were a more important cause of high 
machinery prices because they increased and maintained 
higher margins. 
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APPENDIX 
TABLE 1. CANADIAN FARM MACHINERY DEALERS, FINANCIAL STATISTICS, 1960-75 


Net After-Tax Net After-Tax Returns@ as Cost of Sales 
Profits as Percent Profit as Percent Percent of as Percent 
Year? of Sales? of Net Worth® Total Assets® of Sales 
1960 3.5 14.2 naa. n.a. 
1961 PIAS 12.7 Mas n.a. 
1962 2.8 12.3 n.a. n.a. 
1963 2.5 14.7 n.a. n.a. 
1964 2.4 14.4 n.a. n.a. 
1965 24 13.6 n.a. n.a. 
1966 2.4 17.7 n.a. 90.1 
1967 1.7 11.7 n.a. 91.6 
1968 1.6 10.1 7.6 n.a. 
1969 0.5 2.8 4.3 83.3 
1970 —1.4 —77 1.1 84.7 
1971 22 Te 6.2 85.0 
1972 2.3 es) 7.6 85.1 
1973 3.1 23.9 10.5 85.6 
1974 4.0 32.1 13.5 85.0 
1975 3.2 26.2 10.3 85.2 


4Before 1965 the figures included data from electrical machinery dealers as well as farm machinery dealers. 

bNet After Tax Profits = income remaining after all expenses (including interest on debt, depreciation, and income taxes) have been 
deducted. It would be the same as Net Operating Profits in Table 2A if income taxes were deducted from the Jatter. 

©Net worth =common and preferred shares outstanding, preferred earnings, and other surplus accounts. 
Returns= Net After Tax Profit with all interest expenses added back. Returns on Assets indicate relative profitability on total 
resources employed. 

©Total Assets = current, fixed, and other assets, less accumulated depreciation. 
= Not available. 


Source: Canadian Imperial Bank of Commerce, Commercial letter, |ssue No. 1, 1977 and previous issues. 
Statistics Canada, Corporation Financial Statistics, Catalogue No. 61-207, 1978. 


TABLE 2A. FARM MACHINERY DEALER MARGINS, EXPENSES, AND PROFITS AS A PERCENTAGE OF. 
SALES,? 1960-77 


Percentage 
of Total Sales 
Net 
Total Margin on Marginon Margin on Total Operating 
Operating New and Margin on Margin on Repair Service Operating Profit 
Year Margin? Used Machines® New Machines® Used Machines© Parts© Labor Expenses Before Tax? 
percent 

1960 15.1 10.2 16.2 -7.5 27.3 28.4 15.1 2.8 
1961 14.7 10:2 15.4 -5.1 27.4 24.7 14.6 3.0 
1962 14.3 9.3 14.2 -5.5 26.9 27.2 13.9 LV 
1963 14.0 9.5 13.9 -4.5 27.0 27.0 13.7 3.3 
1964 13.6 8.9 13.2 -4.1 26.8 27.3 13.3 3.0 
1965 13.0 8.2 11.8 -3.4 26.8 28.7 12.7 3.2 
1966 12.8 8.6 11.7 -1.8 26.0 29.3 22 3.5 
1967 12.4 8.4 11.1 aly jn 25.6 25.9 12.2 33 
1968 131 8.6 10.8 -1.4 26.7 25.4 13.4 2.9 
1969 13.5 8.4 10.4 1.9 26.3 29.5 14.0 2.5 
1970 14.2 8.8 10.3 4.2 27.5 31.9 14.2 3.0 
1971 13.9 8.8 10.1 4.9 204 32.9 TS3l, 2.9 
1972 14.0 8.8 9.7 5.7 27.9 35.1 13.6 Su 
1973 16.1 12.6 11.5 15.4 25.2 35.5 12.8 5.7 
1974 Vad 14.1 14.9 10.9 26.7 30.8 13.6 6.0 
1975 16.2 12.4 13.4 8.8 28.0 29.4 13.3 5.3 
1976 15.7 11.4 12.5 7.9 29.4 32.2 13.8 4.2 
1977 1537 11.1 12.0 8.2 29.6 32.4 14.4 3.6 


These figures are based on the average of reporting-dealers’ returns, margins, sales, etc. Some Canadian dealers responded to the 
survey as well as U.S. dealers. 
Includes gross margins on sales, service, and leases expressed as a percentage of total sales (expenses and taxes have not been deduc- 
ted and miscellaneous income has not been added to the margin). 

Represents gross profit on machines or parts expressed as a percentage of the sales value of the machines or parts (expenses and 
taxes have not been deducted from the margins). 
Represents gross profit on sales, service, and leases (before expenses and taxes), less total expenses. 


Source: Farm and Power Equipment, ''Cost of Doing Business,’’ May issues, 1961-78. 
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TABLE 2B. ANNUAL TURNOVER RATIOS AND RETURNS OF FARM MACHINERY DEALERS, 1960-77? 


New Repair Net Net 

Total Total Equipment Parts Profit® Profit 

Asset Inventory Inventory Inventory on Total on Net 

Year Turnover® Turnover® Turnover Turnover Assets Worthf 

_ ratio — = percent = 

1960 n.aJ n.a. n.a. n.a. 6.5 10.6 
1961 1.9 2.6 2.5 1.9 6.7 TT2 
1962 at 3.0 3.0 2 7.9 14.5 
1963 2.1 3.0 3.4 2.0 8.0 15.0 
1964 22 3.0 3.0 2.0 8.1 15.8 
1965 22 BZ oS 2.1 8.1 16.4 
1966 2.1 2.8 Zh, 2.0 8.4 19.5 
1967 2.0 2.7 2.4 2.0 7.5 18.6 
1968 1.8 22 2.0 2.0 5.4 15.7 
1969 1.9 2 2a 2.1 4.7 3.2 
1970 1.8 2a 1.9 1.9 5.4 15.9 
1971 2.0 2.4 2.2 21 5.9 18.2 
1972 2.0 257 2.6 2.1 6.4 19.8 
1973 23 3.9 48 oa 15.9 40.3 
1974 2.5 3.4 3.5 2.4 15.9 40.3 
1975 23 2.8 2.9 2.3 12s 34.8 
1976 22 2.6 2.7 2.2 9.5 29.5 
1977 1.9 2.1 22 2.0 6.7 18.6 


4These figures are based on the average of reporting-dealers’ inventories, profits, net worth, etc. Some Canadian dealers responded to 
the survey as well as U.S. dealers. 

bTotal sales divided by total assets = turnover of total assets. Assets include cash and securities, accounts and notes receivable, 
inventories, fixed assets, finance reserves, and other assets. 

©Equals dealer cost of sales of new and used equipment, repair parts, other lines, and rental-lease income divided by dealer value of 
total inventory. 

oe dealer cost of sales of new equipment (or repair parts) divided by dealer value of inventory of new equipment (or repair 
parts). 

©Net operating profit before income taxes. (See footnote d, Table 2A.) 
Total assets minus total liabilities = net worth (or equity). 

3Not available. 


Source: Farm and Power Equipment, Cost of Doing Business, May issues, 1961-78. 


TABLE 2C. FARM MACHINERY DEALER MARGINS AS A PERCENTAGE OF DEALER COST,? 1960-77 


Total Margin on Margin on Margin on 
Operating New and Margin on Margin on Repair Service 
Year Margin Used Machines New Machines Used Machines Parts Labor 
percent 
1960 17.8 11.4 19.3 =T1A0) 37.6 39.6 
1961 17.2 11.4 18.2 -4.9 Sila i) 32.8 
1962 16.7 10.2 16.5 ORS 36.8 37.4 
1963 16.3 10.4 1G.2 -4,3 36.9 37.0 
1964 T557 9.8 TSA -4.0 36.5 37.6 
1965 14.9 8.9 13.4 aS 36.5 40.2 
1966 14.7 9.5 ie 3 sale Shar 41.4 
1967 14.2 9.1 17285} ealeO 34.4 35.0 
1968 15.0 9.4 12.1 1.4 36.4 34.0 
1969 15.6 9.1 UUee 1.9 35.8 41.8 
1970 16.6 9.6 ily hes: 4.4 38.0 46.9 
1971 16.1 9.6 TZ 5r2 37.3 49.0 
1972 16.3 9.6 10.8 6.0 38.7 54.1 
1973 19.2 14.3 13.0 18.2 33.7 55.1 
1974 20.9 16.4 LIAS: 22 36.6 44.6 
1975 19.3 14.1 15:5 9.6 38.9 41.5 
1976 18.6 12.9 14.3 8.6 41.6 47.6 
1977 18.6 12:5 TSe7. 8.9 42.1 47.9 


3 For descriptions of the data see Table 2A. 
Source: Farm and Power Equipment, ‘‘Cost of Doing Business’’, May issues, 1961-78. 
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NOTES 


HIGHLIGHTS OF CANADIAN AGRICUL- 
TURAL TRADE, 1978 


This note was prepared for CFE by R. Danielson, Inter- 
national Trade Policy Division, Policy, Planning and 
Economics Branch, Agriculture Canada. Figures used 
for 1978 are preliminary. 


The value of Canadian agricultural exports increased 
13.2 percent from $4,265 million in 1977 to a record 
$4,830 million in 1978. Agricultural imports showed 
a similar growth of 12.8 percent, increasing from $3,556 


million to $4,013 million, reflecting higher prices for 
fruits and vegetables, meats, and vegetable oils and 
the decline of the Canadian dollar during 1978. The 
surplus in the balance of agricultural trade in 1978 
increased 15 percent to $817 million from $709 million 
in the previous year, although remaining below the 
1976 level of $861 million. 


In 1978 Canada’s three major export markets - Japan, 
the United States, and the European Economic Com- 
munity (EEC) - account for 53 percent of export trade, 
compared with 57 percent in 1976 and 55 percent in 


TABLE 1. EXPORTS OF AGRICULTURAL PRODUCTS, 1976, 1977, AND 1978 


Commodity Quantity Value 
1976 1977 1978 1976 1977 1978 
‘000 tonnes $ million 
All Commodities - ~ — 37,576 43,506 51,719 
Agricultural Products _ = —- 3,994 4,265 4,830 
Grains 15,805 17,670 18,647 2,365 2,214 2,380 
Wheat 10,552 14,268 14,417 1,720 1,826 1,910 
Barley 4,329 2,790 3,569 542 312 380 
Grain Products - — _ 202 206 263 
Wheat Flour 507 476 652 130 115 152 
Animal Feeds _ = — 109 125 q22 
Oilseeds 1,114 1,478 1,852 283 441 543 
Flaxseed 247 329 410 66 94 102 
Rapeseed 775 1,028 1,208 186 310 370 
Oilseed Products 177 301 325 48 102 102 
Animals, Live — _ 120 135 195 
Meats 127 130 149 207 222 308 
Beef, Veal 40 36 31 58 54 64 
Pork 36 43 53 93 116 172 
Other Animal Products _ — - 205 258 302 
Dairy Products 124 210 184 61 92 92 
Cheese 2 2 2 6 5 6 
Skim Milk Powder 98 166 123 45 70 56 
Fruit and Nuts 70 77 95 31 44 67 
Apples 45 48 56 13 ae 26 
Vegetables 207 225 196 71 85 76 
Turnips 37 C7 34 5 6 5 
Dried Beans 61 TA 32 26 29 12 
Dried Peas 21 30 28 5 9 9 
Carrots 25 24 27 3 4 6 
Potatoes and Products 256 200 152 46 33 26 
Potatoes, Table 132 86 48 17 10 5 
Potatoes, Seed 100 99 92 18 17 14 
Tobacco 26 24 33 63 64 100 
Other Agricultural 
Products — = — 183 244 254 
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TABLE 2. IMPORTS OF AGRICULTURAL PRODUCTS, 1976, 1977, AND 1978 


Commodity Quantity 
1976 1977 
‘000 tonnes 
All Commodities _ — 
Agricultural Products — = 
Grains 870 625 
Corn 792 546 
Grain Products — - 
Animal Feeds — — 
Oilseeds 469 382 
Soybeans 397 318 
Oilseed Products 557 520 
Oils 186 147 
Oilcakes and Meal 351 354 
Animals, Live — _ 
Meats 216 175 
Beef, Veal 95 56 
Pork 83 85 
Mutton and Lamb 15 13 
Other Animal Products _ — 
Wool 9 8 
Dairy Products 28 29 
Cheese 23 22 
Fruit and Nuts 1,447 1,427 
Bananas 239 231 
Oranges 312 341 
Vegetables 894 870 
Lettuce 189 193 
Tomatoes 118 a2 
Potato Products 208 262 
Sugar 932 1,095 
Coffee 79 68 


Other Agricultural 
Products _ — 


1977. Japan remained Canada’s most important single 
country market in 1978, importing $833 million, 17 
percent of total exports compared with 18 percent 
in 1977. The United States, Canada’s second largest 
export market, imported commodities valued at $789 
million or 16 percent of total agricultural exports, 
the same share as in 1977. The EEC imported com- 
modities valued at $920 million, representing 19 per- 
cent of total agricultural trade in 1978, compared 
with 21 percent in 1977. The United States continued 
to be the major source of imported farm products 
with trade from that country, increasing 12.3 percent 
to $2,300 million in 1978, up from $2,048 in 1977. 
The share of imports supplied by the United States was 
about 58 percent in both 1977 and 1978. 
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Value 
1978 1976 1977 1978 
$ million 

— 37,444 42,156 49,684 
— 3,133 3,556 4,013 
501 122 82 84 
419 95 54 47 
— 57 TEL 79 
- 34 32 43 
406 126 147 154 
324 81 99 91 
572 190 226 263 
142 110 123 147 
414 70 91 103 
_ 89 30 56 
152 335 295 331 
66 134 88 148 
48 145 149 111 
14 19 19 26 

— 187 199 231 
9 30 34 39 

33 57 64 78 
21 52 58 66 
1,434 546 649 818 
236 59 67 75 
261 60 Ue 88 
903 289 360 413 
193 37 38 59 
122 49 58 56 
177 29 on 33 
1,057 275 230 ae | 
a 197 344 324 
— 600 784 895 

Exports 


Canada’s leading exports in 1978 were wheat ($1,910 
million); barley ($380 million); rapeseed ($370 million); 
furs, hides, and skins ($191 million); animal feeds 
($122 million); and live cattle ($165 million). Grains 
accounted for 49.3 percent of farm exports, slightly 
less than in the previous year. Exports of dairy prod- 
ucts, at $92 million, remained unchanged from the 
1977 level, with reduced sales of skim milk powder 
being offset by larger sales of evaporated milk. Signif- 
icant export gains were also achieved for fruits, tobacco, 
and maple products although vegetable and potato 
exports declined. 
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By volume, Canada exported 14.4 million tonnes of 
wheat in 1978, up marginally from 1977 levels and a 
38-percent increase from 1976 levels. Barley exports 
increased 28 percent from 1977 levels to 3.6 million 
tonnes, although remaining below the 1976 level of 
4.3 million tonnes. The volume of rapeseed exports 
increased sharply by 56 percent from 1976 levels to 
1.2 million tonnes. The volume of fresh and frozen beef 
and veal exports declined 23 percent during 1976-78 
to 31,000 tonnes, while exports of fresh and frozen 
pork recovered in 1978, increasing 47 percent to 53,000 
tonnes. Against the background of reduced supplies, 
there was a decline in the volume of skim milk powder 
exports, which fell 26 percent from 1977 export levels 
to 123,000 tonnes in 1978, although remaining above 
1976 levels. Exports of potatoes and products decreased 
41 percent to 152,000 tonnes to more normal levels, 
following the sharp increase in 1977 due to the Euro- 
pean drought. 


Imports 


Fruits and nuts were the leading imports in 1978 at 
$818 million, an increase of 26 percent from $629 
million in 1977. Plantation crops (including tea and 
coffee) were valued at $716 million, up 4.4 percent 
from 1977 levels. Other imports, in descending order 
of importance, were vegetables (including potato prod- 
ucts) at $446 million (an increase of 12 percent from 
1977 levels), meats at $331 million (up 12.2 percent), 
oilseed products at $263 million (up 16.4 percent), 
and sugar at $211 million (down 9.2 percent). 


By volume, Canada’s imports of most agricultural 
commodities remained stable during the 1976-78 period. 
However, corn imports, at 419,000 tonnes, were down 
significantly from 1977 levels and down 47 percent 
from 1976 levels, reflecting increased domestic produc- 
tion of grain corn. There were also declines in the 
volume of beef and veal imports (down 31 percent from 
the exceptionally high level in 1976), pork imports 
(down 42 percent from 1976 levels), and imports of 
fresh oranges (down 24 percent from 1977 levels). 
Oilcake and meal imports increased by 17 percent to 
414,000 tonnes in 1978. 


Canada-U.S. Agricultural Trade 
The two-way Canadian agricultural trade with the 


United States reached new highs in 1978. Canadian 
exports increased 13.5 percent from $695 million in 
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1977 to $789 million, while imports increased 12.3 
percent from $2,048 million in 1977 to $2,300 million. 
About 16 percent of total Canadian exports have gone 
in recent years to the United States. In 1978 the relative 
decline in the Canadian dollar compared with the U.S. 
dollar made Canadian slaughter and feeder cattle attrac- 
tive to U.S. buyers; hence exports remained strong 
throughout 1978. Since 1974 Canada has been a net 
importer of pork from the United States; however, 
Canada’s net trade balance in pork with all countries 
showed a surplus of $61 million in 1978. 


FARM IMPROVEMENT LOANS 


Agriculture Minister Eugene Whelan and Finance Min- 
ister Jean Chrétien recently announced the transfer of 
the Farm Improvement Loans program from the Depart- 
ment of Finance to Agriculture Canada, effective April 
V1979; 


The Farm Improvement Loans program provides govern- 
ment guarantees for loans made to farmers by banks 
and other designated lenders for a wide variety of 
purposes. 


The Farm Development Division of Agriculture Canada’s 
Food Production and Marketing Branch will administer 
the program. The program will give the department an 
important means of assistance in farm financing. 


During 1978, 25,710 loans were made for a total of 
$222.3 million. This is a major increase from the 1977 
total of $132 million. Since it was first introduced in 
1945, $3,888 million in loans has been guaranteed under 
the program. 


PERSPECTIVES ON NATURAL RESOURCES 
SYMPOSIUM IIl, WATER 


The third in an annual series of symposia on Perspectives 
on Natural Resources, Water, will be held on November 
6, 7, and 8, 1979, at Sir Sandford Fleming College. 
This series attempts to assess the roles of the private 
and public sector in the wise use and management of 
our natural heritage. For further information please 
write to Sir Sandford Fleming College, Frost Campus, 
P.O. Box 8000, Lindsay, Ontario, K9V 4S6, or tele- 
phone (705) 324-9144. 
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PUBLICATIONS 


1976 Census of Canada: Agricultural Graphic Presenta- 
tion. Statistics Canada. 1979. 135p. Catalogue No. 
96-871. Available for $6.00 (in Canada) from Publica- 
tions Distribution, Statistics Canada, Ottawa, Ontario, 
KIA OT6. 


Statistics Canada has published a 135-page book contain- 
ing not a single statistical chart or table — a farming 
‘atlas’ of Canada. The Agriculture Graphic Presentation 
represents an effort to render the findings of the bureau 
in a way that will communicate with the general public 
as well as the specialist. At the same time it makes 
possible assimilation of often complex data at a glance. 


Its 114 color and black-and-white maps have been 
compiled by the statistical bureau’s computerized 
graphics facilities in cooperation with other departments 
and institutions. 


Many of the maps draw on information not previously 
published in printed form. Even previously published 
data are presented in a more detailed way. For example, 
data reported earlier about an overall increase in Canada’s 
cropland and improved land now pinpoint increases 
and decreases by county. 


Among the findings that emerge from the graphic 
presentation of data are as follows: 


Heavy concentration of farmland on the Prairies and 
along the Windsor-Quebec axis contrasts with 
relative sparsity in British Columbia and the Mari- 
times. 


Large decreases in cropland have occurred in un- 
expected areas such as Saskatchewan. The decreases 
are offset, however, by increases in summer fallow. 


Farms with high-average yearly sales of $25,000 to 
$75,000 appear uniformly across the Prairies, 
Ontario, and Quebec but are rare in British Columbia 
and the Maritimes. 


Farms with sales of $75,000 and more are found 
with surprising frequency in southern Ontario and 
somewhat less then expected on the Prairies. 


Corn for silage is cultivated along the Windsor- 
Quebec axis, with minimal output in the rest of the 
country. 


Hay production occurs nationwide but is especially 
intense in Quebec. 


Heavy concentration of soybean production is 
noticeable in the southern-most tip of Ontario, with 
no measurable production elsewhere in the country. 


Sunflower seed production is concentrated in south- 
ern Manitoba’s Mennonite area. 


Isolated concentrations of potato growing occur in 
Prince Edward Island, New Brunswick, Quebec, 
Ontario, Manitoba, and Alberta. Decreases are 
evident in New Brunswick and Alberta, an increase 
in Prince Edward Island, some westward shift in 
Manitoba, and a northward shift in Ontario. 


Vegetable production is concentrated in Quebec and 
Ontario, with little on the Prairies and less in central 
British Columbia than might be expected. 


Concentrated tree-fruit production occurs in the 
Owen Sound area of Ontario and the Granby-Magog 
area of Quebec as well as in the well-known centers 
of the Annapolis Valley, the Niagara Peninsula, and 
the Okanagan Valley. 


The publication depicts the number of farms, land use, 
farms by annual sales, farms by land area, farms by 
product, field crops, horticultural crops, livestock and 
poultry, farm machinery and equipment, farm popula- 
tion, tenure and residence, off-farm work, age of op- 
erators, farm labor, and value of land and buildings. 


Proceedings of the P.E.I. Conference on Ecological 
Agriculture. The Institute of Man and Resources. The 
Ark Project. 1979. Available for $7.00 from the Institute 
of Man and Resources, 50 Water Street, P.O. Box 2008, 
Charlottetown, Prince Edward Island, C1A 1A4. 


The P.E.I. Conference on Ecological Agriculture, jointly 
sponsored by The New Alchemy Institute (P.E.I.) and 
The Institute of Man and Resources, and supported by 
the P.E.I. Department of Agriculture and Forestry, 
attracted as guest speakers international experts on 
ecological agriculture. 


Readers should find the practical experience and re- 
search results contained in the proceedings of particular 
interest. Included are the following articles: 


Ecological Agriculture in the United Kingdom: 
Practical Experience, Sam Mayall, Shropshire, 
England; 
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Forest Farming, Dr. Steve Manley, Director of 
Operations, Forestry Branch, P.E.I. Department of 
Agriculture and Forestry; 


The Commercial Imperative and the Decline of the 
Family Farm, Wendell Berry; 


35 Years of Ecological Dairy Farming, Harvey 
Considine; 


Food Processing and Agriculture, Dr. Ross Hume 
Hall, Medical School, McMaster University; 


An Extension Agronomist Views Ecological Agri- 
culture, Winston Way, University of Vermont; 


Biological Agriculture in Europe, Chaitanya York, 
Maine Organic Farmers and Gardeners Association; 


Notes on Agriculture in China, Pat Sackery; 


Soil Testing and Chromatography, Robert Parnes, 
Woods End Laboratory, Temple, Maine; 


Farm-Scale 
Thompson; 


Composting, Richard and Sharon 


Soil, Feed Quality and Animal Health, Dr. John 
Wittaker; and 


Biological Approaches to Pest Control, Dr. Stuart 
Hill, Macdonald College, McGill University. 


Also included are opening remarks by the Hon. A.E. 
(Bud) Ings, DVS, Minister of Agriculture and Forestry, 
Prince Edward Island, and Dr. Lloyd MacLeod, Director, 
Agriculture Canada Research Station, Charlottetown. 


The following two publications are available free from 
the Publications Manager, Policy, Planning and Eco- 
nomics Branch, Agriculture Canada, Room E-152B, Sir 
John Carling Building, Ottawa, Ontario, K1A 0C5. 


Canada’s Trade in Selected Manufactured Agricultural 
Production Inputs, 1945-77. Edward Suen, February 
1979. 43p. 


Commodity Forecasting Models for Canadian Agri- 
cutlure, Volume II. Z.A. Hassan and H.B. Huff. Decem- 
ber 1978. 131 p. A technical publication. 
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The following two publications are available free from 
the Department of Agricultural Economics, University 
of Saskatchewan, Saskatoon, Saskatchewan, S7N OWO. 


The Canadian Wheat Economy: Economic Implications 
of Changes in the Crowsnest Pass Freight Rates. J.G. 
Nagy, W.H. Furtan, and S.N. Kulshreshtha. January 
1979. 60p. 


A Monthly Forecasting Model of the Beef Cattle-Calves 
Sector in Canada. K.A. Rosaasen, S.N. Kulshreshtha, and 
G. Yu. January 1979. 113p. 


The following two publications are available free from 
Alberta Agriculture, 9718-107 St., Edmonton, Alberta, 
T5K 2C8. 


A Consensus of Costs and Returns - Spring Wheat, 
Durum Wheat, Winter Barley, Rapeseed and Summer 
Fallow on a 1800-Acre Farm in the Warner District, 
Southern Alberta. A.G.N. Van Deurzen. January 1979. 
13p. 


A Consensus of Costs and Returns - 150 Cow-Calf 
Enterprise, Cardston District, Southern Alberta. A.G.N. 
Van Deurzen. December 1978, 47p. 


Canadian Grain Exports, Crop Year 1977-78. Available 
free from the Canadian Grain Commission, 609-303 
Main Street, Winnipeg, Manitoba, R3C 3G7. 


Dairy Farm Management Practices and New York 
Dairy Farm Incomes. C.A. Bratton. January 1979. 32p. 
Available from the Department of Agricultural Eco- 
nomics, Cornell University, Ithaca, New York, 14853. 


An Economic Comparison of Alternative Selling Methods 
for Slaughter Cattle in Ontario. L. Martin, R.R. Richards, 
and W.R. Usborne. January 1979. 74p. Available free 
from the Department of Agricultural Economics and 
Extension Education, University of Guelph, Guelph, 
Ontario, NIG 2WI1. 


Economics Information - Winter Wheat Production in 
Ontario. G.A. Fisher. November 1978. 39p. Available 
free from the Ontario Ministry of Agriculture and 
Food, Queen’s Park, Toronto, Ontario, M7A 1B7. 


Proceedings, 59th Annual Meeting, Meat Packers Council 
of Canada. February 1979. Available free from the Meat 
Packers Council of Canada, 5233 Dundas Street West, 
Islington, Ontario, N9B 1A]. 
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Starting a Farm in Canada. 1979. 68p. Available free Statistics 1978, Federal Farm Credit. 1978. 57p. Avail- 


from Information Services, Agriculture Canada, Ottawa, able free from the Farm Credit Corporation, 2255 
Ontario, K1A 0C7. Carling Ave., 6309 Postal Station “J”, Ottawa, Ontario, 


K2A 3W9, 
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IN REPLY 


We appreciate your letters and comments on articles in 
Canadian Farm Economics. Let us know if you think a 
subject deserves an article and we shall try to accom- 
modate you. 


When forwarding your “In Reply” or letter, indicate if 
we may publish your comments in a subsequent issue. 


Sam Woods, Head of the Geography Department at 
Orchard Park Secondary School, Stoney Creek, Ontario, 
L8E 2R1, found T.C. Gunn’s article, ‘Part-Time Farm- 
ing in Nova Scotia,’ in our October issue, suitable as 
background material in discussing Maritime agriculture 
with a grade nine geography class. He also said that 
there were “‘some very useful statistical charts in this 
issue. Much of the data in the issue was not readily 
available for use in a classroom situation.” 


Richard E. Preston is a geography professor at the 
University of Waterloo, Waterloo, Ontario, who also 
finds CFE articles valuable in his work. Besides liking 
the Gunn article and “Economic Analysis of Crop 
Rotations in Western Canada,” by L.M. Johnson, in our 
October issue, he writes that there are “‘numerous articles 
from other issues of Canadian Farm Economics. . .val- 
uable both for their findings and for the examples they 
provide.” 


Dr. Eric Gibbons, Senior Marketing Advisor, National 
Livestock Development Authority, Majutetnak, Jalau 
Selangor, Petaling Jaya, Malaysia, gave a 10 to S.C. 
Thompson’s article, ““Management for Increased Produc- 
tivity in Dairy Farming,’ in our October issue. He 
believes that the article is a first rate job and that it gets 
to the root of all major dairy farm production problems. 
Dr. Gibbons also noted that it has significant value for 
countries like Malaysia. 


H. James Harrold, an economic geographer, 317 Laird 
Drive, Toronto, Ontario, found the Zentner and Lindwall 


article, ““An Economic Assessment of Zero Tillage in 
Wheat-Fallow Rotations in Southern Alberta,” in our 
December issue, useful. He said that “‘there is no short- 
age of interesting topics explored in CFE, yet because 
of the scale of investigation, problems as to usefulness 
exist. For instance, ‘Farmers Participation in Registered 
Retirement Savings Plans, by F.L. Tung and RS. 
Rust, in the December issue, explores at length the 
nature of and reasons for farmers’ participation in 
RRSPs across Canada as if the trends discovered occurred 
without variation ad mare usque ad mare. Considerable 
more ‘use’ would result from isolating provincial and 
even regional trends of such behaviour which could 
be expected to exist given the varying roles and per- 
ceptions of banks, credit unions and other financial 
institutions.” 


Elmer Allen, an economist with UNIFARM, 9934 - 
106 St., Edmonton, Alberta, TSK 1E1, thought that 
the Zentner and Lindwall article and “Margins in the 
Dairy Processing Industry,’ by M.F. Konecny and 
S.C. Thompson, in our December issue were ‘“‘very 
good.” He said that the Tung and Rust article, however, 
was “‘fair.” “The data were not up-to-date (latest year 
used was 1974). The article did not do a good job of 
explaining the relationship of income and tax saving. 
More research was needed. Information was available 
to me from other sources some time ago. However, 
the breakdown of this article did have more detail. I 
suggest that findings of more current data, to relate 
higher incomes in 1975, ’76, and ’77 would be more 
interesting as well as the use of spousal plans for split- 
ting income! My findings have been that RRSPs are 
used to average the tax burden and not for tax savings!” 


Dr. P.J. Thair, Professor of Agricultural Economics, 
University of Saskatchewan, Saskatoon, Saskatchewan, 
S7N OWO, is pleased to have the page of Economic 
Indicators, ‘“‘especially with the demise of Statistics 
Canada’s Quarterly Bulletin of Agriculture Statistics.” 
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IN REPLY TO AUTHORS AND EDITORS REGARDING JUNE 1979 
CANADIAN FARM ECONOMICS 


I have read one or more of the following articles: 


(1) Forecasting Farm Credit Requirements for 1981 
(2) Energy Use in the Canadian Horticultural Crop and Food System 
(3) Farm Machinery Retailing in Canada : 


1. My comments are on article number (1) (2) (3). 
2. Onascale of one to ten how useful was this article to you? 
not useful very useful 
i as he a ae 8 SR Or Te 


3. Why? 


4. How useful was the whole issue to you? 


5. Do you have any suggestions or questions on the contents of this issue? 


My comments may ( ) may not(_) be used ina future issue of this publication. (A copy of yourcomments willbe forwarded 
to the author.) 


NAME (Mr., Ms., or Dr.) Occupation 
(Please Print) 


ADDRESS 


Please return the above to: 


Earl Love, Managing Editor, Canadian Farm Economics 
Information Services 

Agriculture Canada, Sir John Carling Building 
OTTAWA, Ontario 

Canada 
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CONVERSION FACTORS 


Approximate 


conversion 


Metric units factors 


LINEAR 


millimetre (mm) 
centimetre (cm) 
metre (m) 
kilometre (km) 


x 0.04 
x 0.39 
x 3.28 
x 0.62 


AREA 


square centimetre (cm?) 
square metre (m7?) 
square kilometre (km?) 
hectare (ha) 


VOLUME 


cubic centimetre (cm°) 
cubic metre (m°) 


CAPACITY 
litre (L) 
hectolitre (hL) 


WEIGHT 


gram (g) 
kilogram (kg) 
tonne (t) 


AGRICULTURAL 


Results in: 


inch 
inch 
feet 
mile 


square inch 
square yard 
square mile 
acres 


cubic inch 
cubic feet 
cubic yard 


cubic feet 
gallons 
bushels 


oz avdp 
lb avdp 
short ton 


x 0.089 

x 0.557 

x O-7% 
(mL/ha) x 0.014 
x 0.45 
x 0.89 
x 0.014 
x 0.405 


gallons per acre 
quarts per acre 
pints per acre 
fl. oz per acre 
tons per acre 

Ib per acre 

oz avdp per acre 
plants per acre 


litres per hectare (L/ha) 


millilitres per hectare 
tonnes per hectare (t/ha) 
kilograms per hectare (kg/ha) 
grams per hectare (g/ha) 
plants per hectare (plants/ha) 


WV 


Agriculture HON. JOHN WISE, MINISTER — GAETAN LUSSIER, DEPUTY MINISTER 
Canada 


CANADIAN FARM ECONOMICS (CFE) is published bimonthly by Information 
Services, Agriculture Canada, Sir John Carling Building, Ottawa, and is based on 
material prepared by members of the Policy, Planning and Economics Branch. 
ISSN—0008-3518 


EDITORIAL AND PRODUCTION SERVICE 
E.A. Love, Managing Editor and English Editor 
G. Morin, French Editor 

A. D. J. Trempe, Publications Manager 


Permission to use articles: Material in CFE may be used without the written 
permission of the Department provided full credit is given to the author(s) and to 
the Department. The Copyright for CFE is held by Supply and Services Canada. 


Purpose: To provide current information on agricultural economics to agricultural 
economists, decision makers, researchers, extension workers, farm mass media 
serving farmers and the agricultural food industry, leading farmers, farm organi- 
zations, agri-business groups, librarians, and offices abroad. CFE should be 
understandable to the majority of those on the mailing list. 


Subscription: There is no charge for a subscription. To receive this publication 
regularly, write a letter to the Publications Manager asking to be placed on the 
mailing list. Send to Room E-152B, Policy, Planning and Economics Branch, 
Agriculture Canada, Sir John Carling Building, Ottawa, Ontario, K1A OC5. 


Letters from readers: Letters are encouraged and should be addressed to the editor. 
Comments and suggestions are useful to editors and authors for effective two-way 
communication. Edited letters will be used in CFE with the writer’s permission. 


INTRODUCING AGRICULTURE MINISTER JOHN WISE 


Hon. John Wise 


The editors of Canadian Farm Economics take pleasure 
in introducing to their readers Agriculture Minister John 
Wise. 


Mr. Wise, a fifth-generation dairy farmer, was born in 
1935 in Yarmouth Township, Elgin County, Ontario, 
and is still a resident in his Elgin constituency. He and 
his wife, the former Ann Richardson, and their two 
children, live on a farm near St. Thomas. 


The agriculture minister attended St. Thomas and Elgin 
public schools and graduated from the University of 
Guelph in 1956. 


In 1957 Mr. Wise became the youngest president of 
Elgin Jersey Breeders to ever hold office. Three years 
later, he was elected Elgin director of the Oxford and 
District Cattle Breeders’ Association, and in 1965 was 
elected president of the organization. 


The minister was acclaimed as the youngest reeve of 
Yarmouth Township in 1968, and the following year 
became warden of Elgin County. He has since served as 
vice-chairman and chairman of the Central Elgin Plan- 
ning Board and director of Elgin Co-operative Services. 


Mr. Wise was first elected to the House of Commons for 
Elgin riding in the general election of October 30, 1972. 
In Parliament he served as dairy critic under Opposition 
Leader Robert Stanfield. In 1974 he was re-elected in 
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Elgin, and under Opposition Leader Joe Clark, served as 
chairman of the Progressive Conservative Caucus Com- 
mittee on Agriculture. 


Through speeches and news releases since his appoint- 
ment, Agriculture Minister Wise has emphasized the 
importance of agriculture to the Canadian economy. Mr. 
Wise’s interest in agricultural economics is evident in his 
recent appointment of Douglas Campbell as his execu- 
tive assistant. Mr. Campbell has an economics degree as 
well as a bachelor of science degree in agriculture from 
the University of Saskatchewan (Saskatoon). 


Mr. Wise believes strongly in the team approach in 
dealing with the complexities and concerns of Canadian 
agriculture, and he intends to put a strong emphasis on 
communication — between every sector of the agri- 
culture and food industry and the federal bodies that 
serve them. The minister will also seek the opinions and 
cooperation of other government departments and 
provincial and federal organizations to make the best use 
of every possible opportunity and resource. What is most 
important, Mr. Wise envisions Agriculture Canada pro- 
viding the leadership in a team approach to improve 
Canada’s Agriculture and food industry. 


Mr. Wise intends to give top priority to better communi- 
cation with the provinces and intends to take full 
advantage of the Federal-Provincial Relations Division 
(and its chief liaison officers), set up by Agriculture 
Canada last year. This division provides provincial 
representation in Ottawa, and explains the federal point 
of view and provides information on Agriculture Canada 
in the provinces. 


One area in which the minister believes a great challenge 
exists is in the much needed expansion of Canada’s 
exports. He has urged that our agricultural industry take 
advantage of the new, improved, and more secure export 
market opportunities created by the recently-completed 
Multilateral Trade Negotiations (MTN). (For details see 
Notes in this issue.) 


In a recent press release, Mr. Wise stated: “After six 
years of tough bargaining, the negotiations are 
completed. But now the real action must begin. Tariff 
cuts on their own do not generate trade. It is now up to 
Canadian farmers, processors, and exporters to translate 
these opportunities into cash sales.” 


The minister also pointed out in an address that “the 


end of the MTN isn’t the end of anything. It is, rather, 
the springboard from which we can, with planning, and 
effort, continue to expand our export market oppor- 
tunities. And we must do this for the sake of our 
industry, and for the sake of our country’s economic 
survival. Most of all, we have a responsibility for the 
continuing strengthening of the food chain’s key link — 
the primary producer.” 


Mr. Wise believes that Agriculture Canada is in a good 


i) 


position to act as coordinator of a solid team approach 
in seeking out new markets and fresh potentials. 


“The MTN results, combined with a favorable exchange 
rate, present Canadian agriculture with an opportunity 
we cannot afford to miss if we are to maximize 
agriculture’s production potential.” 


We are confident that the readers of Canadian Farm 
Economics will grasp the opportunity of working with 
Mr. Wise in this cooperative endeavor. 
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THE CHEESE INDUSTRY IN CANADA 


ee 


cea 


V. McCormick * 


HISTORY OF THE INDUSTRY BEFORE 1950 


The cheese industry played a very important part in 
Canada’s early economic development and it continues 
to play an important role in our agricultural sector. 
There is mention of cheese being exported from the 
Kingston, Ontario, area (presumably to the United 
States) as early as 1801. The factory system of making 
cheese and butter was introduced throughout the 
world’s dairy countries from 1860 to 1885 and Canada 
was in a favorable position to take advantage of this 
technological breakthrough. The U.S. market for Cana- 
dian grain and cattle had been cut off by the abrogation 
of reciprocity in 1866 and farmers had to look for 
alternative enterprises. There appeared to be a good 
opportunity for dairying as a new industry. Britain, 
which had emerged as a world leader in industrial 
development, was a good market outlet for dairy prod- 
ucts. In the late 1890s ships began installing cold storage 
facilities, enabling butter and cheese to be shipped 
without deteriorating. Canada also had preferred access 
to the British market. 


The first cheese factory (The Pioneer) was established 
in Oxford County, Ontario, in 1864. The number of 
factories increased rapidly and by the year of Confedera- 
tion there were more than 200 in Ontario alone. Cheese 
was a relatively inexpensive source of high quality food 


*V. McCormick is an economist with the Commodity Market 
Analysis Division, Policy, Planning and Economics Branch, 
Agriculture Canada, Ottawa. 
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The cheese industry is one of the expanding sectors of 
the Canadian dairy industry. Cheese consumption, 
contrary to the trend in most other dairy products, has 
been increasing since 1920. This upward trend is expected 
to continue. The increase in consumption of whole 
milk cheese other than cheddar has been dramatic. As a 
result of the Multilateral Trade Negotiations Canada will 
have freer access to the U.K. market for aged cheddar. 


and once the dairy industry became soundly established, 
Canada supplied large quantities of cheese to Britain 
to feed an expanding industrial population. 


During the century that followed Confederation, Canada 
exported an average of approximately 43 500 t of 
cheddar cheese a year, with a record high of 106 142 t in 
1904. Until 1947, over half the cheese produced in 
Canada was exported. After World War II, currency 
restrictions in the United Kingdom curtailed Canada’s 
exports, which never again reached the levels of the 
early 1940s. Unfortunately, exports have fallen to very 
low levels in recent years, largely because of price 
competition and trade barriers. 


During World War II, Canadian producers took advantage 
of continental European exporters being cut off from 
their traditional market in the United Kingdom. Cheddar 
output climbed to 93 500 t in 1942 but by 1948 it had 
fallen to 40 380 t, the lowest level since the 1880s. In 
the late 1940s and early 1950s, prices for cheese were 
low compared with other dairy products which were in 
demand from countries other than the United Kingdom. 
This caused a shift away from the production of cheddar 
to products such as evaporated and powdered milk. 


CHEESE PRODUCTION 


Cheese production is usually reported for the two main 
categories — cheddar and “other” cheese made from 
whole milk. Processed cheese is a cheese-based product 
made from cheddar or cheeses similar to cheddar, such 
as Colby. Cottage cheese is made from skim milk, with 


3 


cream added to the manufactured product for creamed 
cottage cheese, and is considered a fresh dairy product. 
About | 000 t of skim milk cheese, a firm cheese made 
with skim or partly skim milk, is currently produced 
annually. Cheese is also made from whey, a by-product 
in the cheese production process. Ricotta cheese is 
basically a heat-coagulated whey protein. 


Cheddar cheese production has expanded in all regions 
of Canada since 1950, largely as the result of domestic 
demand, with the greatest volume increase occurring in 
Quebec. Ontario, which historically had been the leading 
producer, has not increased significantly its cheddar 
output since the 1950s, although there was an upward 
movement in production in the second half of the 1960s 
because of export demand. Quebec is now the largest 
cheddar producer, with Ontario taking second place. 
Ontario and Quebec together produce more than 80 
percent of the national cheddar output. 


The expansion of cheddar production in Quebec has 
been remarkable. It increased from a yearly output of 
6 800 t in the five-year 1950-54 period to 37 250 t in 
1974-1978, an increase of about 450 percent. This 
increase is largely attributed to the consolidation or 
upgrading of existing cheese factories (or both), the 
construction of modern facilities, and a substantial 
increase in total milk output. Total Canadian cheddar 
cheese production in 1978 was 80 535 t (Table 1). It is 
estimated that over 40 percent of the cheddar cheese 
produced is used in manufacturing processed cheese. 


Growth in the output of whole milk cheese other than 
cheddar in Canada has been phenomenal, rising from 


2 300 t in 1950 to ahigh of 59 300 t in 1978 (Table 2). 
Output in the past six years alone has risen from 
27.190 't in 1973 to 59 300 t in 1978, or 113 percent. 
Growth in the specialty cheese market is expected to 
continue. An expansion of this large output would 
probably not have occurred had Canadians not been 
introduced to the various specialty-type cheese from 
other countries through imports. Immigrants from 
European countries such as Italy, Portugal, the 
Netherlands, etc., created a demand for specialty-type 
cheese. 


Many of the varieties imported were not produced in 
Canada because it was uneconomic in view of the 
small volumes involved. Factories were geared to cheddar 
production. In recent years the capacity of the Canadian 
dairy industry for producing other whole milk cheese 
has expanded greatly. There are 108 plants currently 
producing specialty-type cheese in Canada. Over 60 
varieties, including processed types, were manufactured 
in 1978; of the total volume 45 percent was Mozarella 
and 11 percent Pizza. Varieties include such exotic 
names as Scamozza, Amfrom Cacciocavallo, Camembert, 
Maigrelet, Gruyére, Burrini, Formaggio, and Chantelle. 


DOMESTIC DISAPPEARANCE 


Per capita cheese consumption, contrary to the trend in 
consumption of most dairy products, has been increasing 
since 1920, when the first official consumption records 
were started. Total domestic disappearance of cheddar 
in 1978 was 79 211 t, an increase of nearly 200 percent 
from the 27 030 t consumed in 1950. On a per capita 
basis cheddar increased from 1.97 kg in 1950 to 3.37 kg 


TABLE 1. CHEDDAR CHEESE, SUPPLY AND DISPOSITION, CANADA, 1950-78 


Domestic 
Disappearance 


Stocks 

on Total Per 
Year Jan. 1 Production Imports Supply Exports Total Capita 

7 ‘000 tonnes os eee 
1950 19.84 44.29 3.00 G75t3 28.52 27.03 1.97 
1960 23:35 50.06 6) 73.89 8.42 40.18 DpAS: 
1970 36.68 75.16 0 111.84 13.57 70.69 Joe 
1971 27.58 86.53 0) 114.11 13.31 71.99 So 
1972 28.81 87.13 0 115.94 8.34 74.91 3.43 
1973 32.69 85.69 0 118.38 2.65 84.68 3.84 
1974 31.05 88.16 0 119.21 1.42 85.84 3.83 
1975 31.95 79.78 2x) UAT 1.21 80.88 3.56 
1976 29.64 78.01 pat) 107.65 0.95 81.70 3.55 
1977 25.00 80.36 Zak 105.36 0.74 76.62 3.26 
1978 28.00 80.53 = 108.53 0.63 79.21 Sion 
1979 28.69 — — -_ — - aa 


aLess than 454 000 kg; included with ““Other’’ cheese imports. 


Source: Statistics Canada. 
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in 1978, a rise of 71 percent. There have been year-to- 
year fluctuations due largely to year-end stock reporting. 


Consumption of other cheese made with whole milk 
has been even more dramatic than that of cheddar, 
climbing from less than 4 000 t in 1950 to 76 520 t in 
1978. Total consumption of other cheese in 1978 was 
19 times greater than in 1950. Per capita consumption 
rose from 0.29 kg in 1950 to 3.26 kg in 1978. 


Cottage cheese, made from skim milk, has been the 
Cinderella product of the dairy industry. Consumption 
has risen more than seven-fold from 3 652 t in 1950 to 
26 235 t in 1978. Per capita consumption grew from 
0.27 kg in 1950 to 1:12 kg.in 1978, a 300-percent 
increase. There is a wide variation in regional cottage 
cheese consumption patterns, with Ontario, British 
Columbia, and Alberta being the largest consumers. 
Quebec has never been a large consumer of cottage 
cheese, although consumption levels for other cheese 
have been high in that province. 


In recent years the expansion in per capita cheese 
consumption appears to have been associated with 
higher living standards, a greater sophistication in 
consumer tastes, and more awareness of good nutrition. 
There seems to be opportunity for still greater expansion 
in per capita consumption, although the rate of increase 
may be smaller than the dramatic growth during the 
past decade. Much will depend on consumer incomes; 
the prices of alternate protein products, such as meats; 
and the dairy policy. The direct federal subsidy to 
farmers for industrial milk and cream has enabled the 
prices of dairy products, including cheese, to be raised 
less in relation to given producer support levels. 


TRADE 
Exports 


Export demand for Canadian cheddar, largely to the 
United Kingdom, was relatively brisk from 1962 to 1971 
when annual cheddar cheese exports averaged 13 800 t. 
The United Kingdom’s entry into the EEC in 1973 
imposed a high import levy which virtually closed that 
market for two years. As the result of concern over the 
loss of traditional exports to the U.K. market, an 
agreement for special access terms for Canadian cheddar 
was reached between the EEC and Canada in 1975. 


Despite this agreement the total export market for 
Canadian cheddar has been very small. The agreement 
provided for a fixed import levy of 15 units of account 
(u.a.) per 100 kg, or 18.74 cents a kg at exchange rates 
existing at the time. At the inception of the agreement, 
the levy was abated in full to ensure that the higher 
prices to the U.K. consumers, as a result of the 
imposition of EEC agricultural and other levies, would 
only come into effect gradually. The levy came into full 
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effect by 1977-78. Expanding milk production in recent 
years in the EEC, resulting in increased cheese output, 
has been a factor in reducing Canada’s exports. 


Canada’s cheddar cheese exports in 1978 were 630 t, the 
lowest level in this century. However, the export picture 
for 1979 and 1980 looks considerably brighter. 


Canada has obtained freer access to the EEC market for 
cheddar as a result of the Multilateral Trade Negotiations 
within the framework of the General Agreement on 
Tariffs and Trade (GATT) concluded at Geneva in April 
1979. The latest agreement, to become effective on 
January 1, 1980, establishes an annual quota of 2 750 t 
for aged Canadian cheddar at least nine months old. A 
fixed import charge or levy of 10 European units of 
account per 100 kg (18.08 cents Canadian per kg at July 
11, 1979 currency levels) will be assessed. 


Minimum import prices apply to all package sizes. 
Canadian cheddar entering the United Kingdom must 
not be priced below the following minimum standards: 


— blocks and rounds, 10 kg or above, 170 u.a. per 100 
kg, 


— retail packs, 500 g or above, 185 u.a. per 100 kg, and 
— retail packs, less than 500 g, 195 u.a. per 100 kg. 


The EEC has undertaken to adjust minimum import 
prices to ensure full use of the 2 750-t quota. 


The United States is a natural market for Canadian 
cheese, but exports to that country are largely limited 
by quota restrictions. In 1953 the United States imposed 
import quotas on certain dairy products to prevent 
interference with their price support program for milk 
and butterfat. The initial annual quota for cheddar-type 
cheese from all countries was about 1 261 t, with 
Canada’s share as a traditional exporting country at 
238 t. Canada currently has a quota to the United States 
of 555.7 t for aged, unpasteurized cheddar and 277.8 t 
for other cheddar. 


There is also a quota of about 1 211.1 t of “other” 
cheese, excluding Swiss or Emmenthaler and Gruyére, 
if the export prices are under the “price-break.” (The 
price-break is the U.S. support price per pound for 
cheddar cheese rounded to the nearest cent plus 7 
cents.) Other Canadian specialty-type cheeses can be 
exported to the United States above the price-break if 
there is a market for cheese at such prices. Varieties 
which Canada have been exporting recently to the 
United States above the price-break include Mozza- 
rella, Feta, Provolone, and Quark. 


As a result of the GATT negotiations, the United States 
is imposing more restrictive measures on cheese imports. 
Canada’s traditional cheese exports under quota to the 
United States will likely continue but there will not be 


TABLE 2. OTHER CHEESE,” SUPPLY AND DISTRIBUTION, CANADA, 1953-78 


Domestic 
Disappearance 


Stocks 

on Total Per 
Year Jan. 1 Production Imports Supply Exports Total Capita 

= ‘000 tonnes Ze Ska— 
1953 0.54 2.93 P)iSi7/ 5.84 0 5.40 0.36 
1960 1.46 5.61 5.97 13.04 0.02 1103 0.62 
1970 2.54 22.48 12.28 37.30 1.40 32.65 1.53 
1971 3.25 25.97 13.76 42.98 0.75 37.84 1.75 
1972 4.39 26.01 14.90 45.30 1.06 38.74 a7 & 
1973 5.50 27.19 17.31 50.00 2.58 41.66 1.89 
1974 5.76 41.83 20.26 67.85 2.14 59.66 2.66 
1975 6.05 40.88 20.19 67.12 0.89 59.87 2.64 
1976 6.36 47.45 20.96 74.77 1.28 66.26 2.88 
1977 7.23 54.02 19.85 81.10 1.08 T25 3.06 
1978 8.77 59.30 18.98 87.05 1.39 76.52 3.26 
1979 9.14 — _ _ — = — 


aSeries incomplete before 1953. 


Source: Statistics Canada. 


much opportunity for expansion. The quota has not 
been filled in recent years because of price competition, 
import licences, and the relatively small quantities of 
product involved. 


Beginning January 1, 1980, Canadian cheese exports to 
the United States will be subject to an overall quota of 
2 044 t for all cheese other than soft, cured cheeses 
such as Camembert, Brie, and Oka. The quota for aged 
cheddar is 833 t, which is about equal to the previous 
quota for all cheddar. The quota for cheese other than 
cheddar is 1 211 t, including 70 for Swiss type cheeses. 
The price-break measure now in effect for certain other 
cheeses will be eliminated. Canada will not be able to 
export as much cheese other than cheddar as under the 
present quota with the price-break, with the exception 
of some of the soft varieties. 


A small market for Canadian cheese exists in the 
Caribbean area. 


Imports 


In response to consumer demand, Canada’s imports of 
whole milk other than cheddar have been on the up- 
swing since the 1950s, rising from a modest 2 367 t in 
1953 to 18980 t in 1978. In addition, 1 800 to 2 000 t 
of process cheese is imported annually. About 60 per- 
cent of Canada’s cheese imports originate in the EEC 
countries. 


Imports of any dairy product for which price support 
payments are received may be placed on the Import 
Control List in accordance with the provisions of the 


Export and Import Permits Act. Cheese has been on the 
Import Control List for many years. Initially, import 
permits were issued for natural cheese other than cheddar 
and Colby for direct consumption and for traditional 
imports of processed cheese. 


Canada established a global import quota for all types 
of cheese effective June 6, 1975, but retroactive to 
January 1, 1975. Initially, the quota was on a calendar 
year basis but was changed to the dairy year effective 
April 1, 1976. The quota limited imports to approx- 
imately 22 700 t a year (1974 imports totaled 20 260 t) 
with no more than 453 000 kg allocated to cheddar 
cheese. 


The quota was maintained at 22 700 t until the 1977-78 
dairy year. With imports limited by quota the increases 
in cheese consumption were met through expansion in 
domestic production. However, producer groups and 
processors protested the size of the import quota, 
contending that because overall Canadian requirements 
for industrial milk had declined, the cheese import 
quota in milk equivalent was occupying an increasingly 
larger share of domestic needs. As a result, the federal 
government reduced the cheese import quota for the 
1978-79 dairy year, beginning April 1, 1978, to approx- 
imately 20 400 t. 


World Trade in Cheese 


Cheese has become the only significant area of demand 
growth in most of the important dairy producing coun- 
tries in recent years. This has been partly due to the 
increase in demand generated by higher incomes and 
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to changes in tastes. Moreover, the existence in some 
countries of large stocks of butter and skim milk powder 
has resulted in the diversion of milk from the production 
of these products. Most of the international trade in 
cheese has been among European countries. The United 
States, despite import quotas, is the world’s largest 
single importer. Except for Japan, cheese exports to 
other areas are small, although markets are developing 
in the Middle East and Asia. 


There has been a significant increase in the consumption 
of cheese varieties other than the cheddar type and 
this development has stimulated imports even into 
dairying countries. Cheese exports from the EEC to 
destinations outside the Community have been the 
world’s largest in recent years. New Zealand is the 
world’s second largest exporter but the quantity is 
only about a third of the EEC’s net exports. 
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CONCLUSION 


The dairy industry is one of the oldest industries in 
Canada and has been associated with agriculture in all 
provinces. In 1978, farm cash receipts from the sale of 
milk and cream amounted to $1,509 million, exclusive 
of supplementary payments. The whole milk that went 
into cheese manufacturing represented an estimated 
$281 million, or 19 percent of the total farm cash 
receipts from all milk and cream sales. The milk that was 
used in cheese manufacturing comprised 37 percent of 
all industrial milk deliveries, excluding farm-separated 
cream. The 140 million kg of all whole milk cheese 
produced in 1978 required about 1.536 million tonnes of 
milk. The cheese industry is expected to continue to 
be a relatively high growth area within the Canadian 
dairy industry. 


AN ECONOMIC ASSESSMENT OF DRYLAND 
CROPPING PROGRAMS IN THE PRAIRIE PROVINCES: 
EXPECTED NET INCOMES AND RESOURCE REQUIREMENTS 


R.P. Zentner* B.H. Sonntag* J.B. Bole* 


The principal factors influencing the selection of cropping programs in the 
different soil-climatic areas of the Prairie Provinces are expected net 
income, seasonality of resource requirements, and income variability or 
risk. This article is focused on expected net incomes and resource 
requirements for case farms in three soil zones. A subsequent article will 
examine income variability on these farms. 


INTRODUCTION 


The selection of cropping programs for individual 
farms depends on three sets of factors. The first set, 
physical considerations, includes fertility, physical 
properties of the soil, temperature, rainfall, insects, 
and disease. These factors determine the substitution 
*R.P. Zentner and B.H. Sonntag are economists, and J.B. Bole possibilitics among crops, and place some limits on the 


and U.J. Pittman are agronomists at the Agriculture Canada  CTOPS that might be grown and the yields that may be 
Research Station, Lethbridge, Alberta. expected. 
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Economic considerations comprise the second set of 
factors. This includes amounts and seasonality of re- 
sources required for production, prices of inputs and 
products, market opportunities, financial position of 
the farm, and the ability of the farm to withstand 
major fluctuations in income. These factors provide 
the criteria on which to base rational decisions by 
weighing the relative advantage of each crop and service 
in relation to the goals of the farm. The cropping pro- 
gram that is ‘optimal’ for an individual farm depends 
on the relative importance, or weights, attached to 
these criteria. 


The third set of factors, the decision-making and 
organizational abilities of the farm manager, includes 
intelligence, skills, management ability, and attitude 
towards risk. These factors govern the success of the 
individual farm manager in choosing and directing 
‘optimal’ cropping programs. 


In much of Western Canada, and particularly in the 
more arid areas where precipitation is highly variable, 
dryland grain farmers have selected cropping programs 
that generally include high proportions of fallow. The 
greater moisture reserves after fallow reduce the yield 
dependency on growing season rainfall (Lehane and 
Staple 1965). Consequently, yields are usually higher 
and more stable after fallow than under continuous 
cropping (Austenson and Khatri 1972). 


Aside from greater soil moisture reserves at planting, 
fallow has other advantages. These include accumula- 
tion of plant nutrients resulting from the breakdown 
of organic materials in the soil, perennial and annual 
weed control, control of soil-borne plant diseases and 
insect pests, and more uniform seasonal distribution of 
labor and machinery requirements (Molberg et al. 1967). 


Fallowing has some disadvantages as well. Frequent 
fallowing increases the rate of organic matter oxidation 
in soils and in the long run may result in lower yields 
(Lehane et al. 1964). Tillage reduces surface residue 
and exposes the soil surface to wind and water erosion 
(Anderson 1961). And fallow is a major factor con- 
tributing to the development of saline seep areas (Milne 
and Rapp 1968). 


In recent years, technologies have been developed that 
provide other sources of the beneficial effects of fallow 
and mitigate some of its disadvantages. New varieties 
of grain have higher yields and greater resistance to 
drought, frost, insects, and disease. Large, modern 
machines facilitate timely operations, effective weed 
control, surface residue maintenance, and efficient 
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labor and energy use. Chemical seed treatments are 
available to ensure better seedling survival and early 
growth. Herbicides and insecticides reduce the incidence 
and extent of pest damage. Commercial fertilizers 
replace or supplement nutrients supplied by oxidation 
of soil organic matter and break-down of primary 
minerals. Application of these and other technologies 
may improve the competitive position of rotations 
that use less fallow. 


This study was undertaken to investigate economic 
aspects of dryland cereal and oilseed rotations on 
farms in the Prairie Provinces. Three criteria considered 
important in selecting cropping programs on dryland 
grain farms in the Prairie Provinces were examined — 
expected net income, seasonal resource requirements 
(especially labor), and income variability. This article 
compares the expected net incomes for various crop 
combinations and rotations in the Brown, Dark Brown, 
and Black soil zones for various combinations of input 
and product prices. It also examines differences in 
resource requirements among crop combinations, 
rotations, and soil zones. A subsequent article will 
examine income variability associated with these crop- 
ping programs. 


METHOD OF 
SOURCES 


ANALYSIS AND DATA 


The Canadian Prairie Provinces are characterized by 
several soil zones in each of which the effects of climatic 
factors and soil properties on crop production practices 
and yields are relatively uniform.’ In general, annual 
precipitation and risk of frost damage increase whereas 
evaporation and susceptibility to wind erosion decrease 
from the Brown to Dark Brown to Black soil zones. 
These factors are reflected in the existing cropping 
patterns in each zone and in the cropping alternatives 
considered in the study. 


A farm-level simulation model of dryland crop pro- 
duction was used for the analysis (Zentner et al. 1978). 
The model includes all of the major crops and produc- 
tion methods available in each soil zone. Thus it provides 
a means for evaluating alternative cropping programs in 
these zones in terms of seasonal input use, income level 
and variability, physical output levels, and other per- 
formance measures. 


A description can be found in the Alberta Farm Guide 1976, 
Alberta Department of Agriculture, Edmonton, pp. 18-35; or 
the 1978 Guide to Farm Practice in Saskatchewan, Saskat- 
chewan Department of Agriculture, Regina, pp. 63-73. 


TABLE 1. SUMMARY OF PRICE SITUATIONS EXAMINED 


Price Situation 


Winter Spring 
Grain N and Pc Labord Wheat Wheat 
Ava Med. Med. 118 121 
Low Med. Med. 85 86 
High> Med. Med. 150 156 
Av Low Med. 118 121 
Av High Med. 118 121 
Av Med. Low 118 121 
Av Med. High 118 121 


a Average farm-level grain prices for the period 1972-73 to 1976-77. 


Barley Flax Rape Fertilizer Labor 
$/tonne - $/kg $/hr 

93 282 241 .35 5.00 

71 197 176 iS 5.00 

116 367 305 eels: 5.00 

93 282 241 . .26 5.00 

93 282 241 44 5.00 

93 282 241 £35 0.00 

93 282 241 .35 10.00 


bLow and high grain prices are one standard deviation below and above average prices for the period 1972-73 to 1976-77. 
CThe same unit price was assumed for both N and P,0s5. Low, medium, and high prices were $.26, $.35, and $.44 a kilogram. 


dLow, medium, and high labor prices were $0, $5, and $10 an hour. 


The analysis considered a five-year period to capture the 
effects of factors that were dependent on time and use 
(e.g., machinery replacement). A five-year series of grain 
and oilseed prices was used. The average results for the 
five-year period are reported. 


Three case farms, one from each soil zone, were selected 
for analysis. The case farms reflected average farm situa- 
tions in terms of land area, by the type and age of 
machinery, and level of management expertise.? It 
was assumed that recommended cultural and _ tillage 
practices (e.g., planting dates, seeding rates, herbicide 
and insecticide use, and tillage frequency and type) 
were used on the case farms. Prices for variable inputs 
(except for fertilizer and labor) and capital items were 
representative of 1978 conditions. Expected net incomes 
and resource requirements for feasible cereal and oilseed 
cropping combinations (subject to agronomic constraints) 
were calculated for three rotations in each soil zone at 
three prices for grains, three prices for fertilizers, and 
three prices for labor. Results from seven combinations 
of these prices are in Table 1. The rotations studied were 
crop-fallow, crop-crop-fallow, and continuous crop. The 
product prices used in the study were based on prices 
received by farmers for cereal and oilseed crops in the 
Prairie Provinces from 1972-73 to 1976-77 (Statistics 
Canada 1972-77, 1975). It was assumed that all grain 
was sold within the crop year in which it was produced. 


?The case farms for the Brown, Dark Brown, and Black soil 
zones had 485, 365, and 250 cultivated hectares, respectively. 
A detailed description of the case farms is available from the 
authors. 
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The crops considered for the Brown soil zone were 
winter wheat, flax, spring wheat, and barley. Winter 
wheat production was restricted to fallow because of 
problems with diseases and volunteer grains. Low 
moisture reserves on stubble often prevent proper seed- 
bed preparation and adequate germination. Flax was 
restricted to fallow because of low tolerance to drought 
(Anderson and Read 1966). In addition, flax was limited 
to 50 percent of the seeded area for the crop-fallow 
rotation to ensure that adequate plant residue was 
maintained on the soil surface to prevent wind erosion 
(Anderson 1966). 


In the Dark Brown soil zone the crops considered were 
winter wheat, rape, spring wheat, and barley. Restric- 
tions placed on winter wheat and oilseed production 
were similar to those for the Brown soil zone. 


In the Black soil zone the crops considered were rape, 
spring wheat, and barley. No restrictions were placed on 
the proportion of fallow or stubble seeded to each crop. 


Many other feasible and, in some cases, more agron- 
omically suitable crop combinations could have been 
considered for each soil zone. In particular, combina- 
tions that contain two or more crops on both fallow and 
stubble in the same year could have been included. The 
results from such combinations can be obtained to a 
considerable degree by interpolation from _ those 
reported. 


Data from several Agriculture Canada research stations 


and universities in Western Canada were used to develop 
yield equations for the major crops grown on fallow 
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TABLE 2. EXPECTED GRAIN YIELDS AND OPTIMAL RATES OF NITROGEN (N) AND PHOSPHORUS (P, O; ) 
FERTILIZERS IN THE BROWN, DARK BROWN, AND BLACK SOIL ZONES FOR THE AVERAGE 


PRICE SITUATION 


Crop Yield 
Winter Wheat— Fallow 2000 
Spring Wheat — Fallow 1819 
— Stubble 1118 

Barley — Fallow 2253 
— Stubble 1504 

Flax — Fallow 855 
Winter Wheat— Fallow 2371 
Spring Wheat — Fallow 2095 
— Stubble To22 

Barley — Fallow 2630 
— Stubble 1972 

Rape — Fallow 1067 
Spring Wheat — Fallow 2405 
— Stubble 1933 

Barley — Fallow 3007 
— Stubble 2447 

Rape — Fallow 1280 
— Stubble 893 


and stubble in each soil zone. Yield equations, where 
yield was a function of the rates of applied nitrogen 
and phosphorus fertilizers, were estimated using ordinary 
least squares regression analysis. They were used to 
calculate optimal rates of fertilizer input for each crop 
on fallow and stubble at particular prices for fertilizers 
and grains. 


EXPECTED NET INCOMES 


Expected grain yields and optimal rates of nitrogen and 
phosphorus (as P,O.;) fertilizers increased from the 
Brown to the Dark Brown to the Black soil zone (Table 
2). Stubble yields, as a proportion of fallow yields, 
averaged 0.64 in the Brown, 0.74 in the Dark Brown, 


3The postulated functional form of the yield equations is as 
follows: 


Y =bp +b,N +b,P +b3N? +b4P? +b5N-P 
where: 


Y =yield on fallow or stubble (kg/ha), 
N = nitrogen (N) fertilizer applied (kg/ha), 
P =phosphorus (P20Os) fertilizer applied (kg/ha), and 


bo-bs =coefficients estimated by regression. 
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N P05 
kg/ha As 


Brown Soil Zone 


7.8 24.7 
5.0 26.9 
31.4 Zi 
4.5 25.8 
SO 21e3 
12.3 20.2 


Dark Brown Soil Zone 


13.5 30.3 
9.0 29.2 
46.0 23.6 
TES 28.1 
48.3 23.6 
ee 25.8 
Black Soil Zone 
7.8 Sout 
58.4 30:3 
9.0 SPT 
61.7 29.2 
Aele2 31.4 
59.5 24.7 


and 0.80 in the Black soil zone. These results are attrib- 
utable mainly to differences in precipitation in these 
areas. The optimal rate of fertilization, and thus estimated 
grain yields, increased with higher grain prices but 
decreased with higher fertilizer prices (not shown). 
Optimal rates of nitrogen fertilizer application on 
stubble were about six times higher than those on 
fallow. The response to applied nitrogen fertilizer on 
fallow was lower because of the build-up of soil nitrogen 
that occurs during the fallow period (Michalyna and 
Hedlin 1961). 


The expected net incomes for the case farms were 
estimated on a per-unit-area-of-cultivated-land basis, and 
varied greatly with the rotation, crop combination, and 
price situation (Tables 3, 4, and 5). These per-hectare 
values represent the average expected return to owner 
equity and management for the five-year price series 
used in the study. They constitute the funds (above all 
cash costs, depreciation, and labor) available for income 
tax, interest and principal payments on farm debt, and 
interest allowance on owned equity. Throughout the 
remainder of the article, unless otherwise stated, the 
comparisons are made relative to the best crop com- 
bination for each rotation in the average price situation. 
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In the Brown soil zone the expected net incomes for the 
case farm varied with the particular cropping combina- 
tion considered (Table 3). The crop combinations with 
winter wheat generally had the highest expected net 
income while those with only spring wheat had the 
lowest. This reflects the relative yields usually achieved 
with these crops in this zone. Of course, winter wheat 
would not be a suitable crop in areas where it has not 
been proven to be winter hardy. The ranking of the 
individual crop combinations changed as grain or input 
prices changed because of differences in fertilizer 
response and labor requirements among crops. 


Expected net income was highest for the two-year 
rotation (crop-fallow) and lowest for the continuous 
crop rotation under all grain price situations in the 
Brown soil zone. The relative profitability of the rota- 
tions varied considerably with the grain price. Expected 
net income for the most profitable crop combination in 
the three-year rotation (crop-crop-fallow) was about 25, 
10, and 5 percent lower than for the two-year rotation 
in the low, average, and high grain price situations, 
respectively. Expected net income with continuous 
cropping was about 90, 35, and 11 percent lower than 
for the two-year rotation in the same situations. 


The effects of changes in input and product prices on 
expected net incomes were greatest for continuous 
cropping and smallest for the two-year rotation in the 
Brown soil zone. These reflect the relative differences 
among rotations in input mix and product output level. 
With low grain prices expected net incomes were $31.15, 
$31.49, and $32.50 a hectare lower than with average 
prices for the two-year, three-year, and continuous crop 
rotations, respectively. Low fertilizer prices increased 
expected net incomes $1.58, $2.77, and $4.97 a hectare 
higher than average prices. Similarly, low labor prices 
increased expected net income $10.42, $12.85, and 
$17.84 a hectare. High prices for grain, fertilizers, and 
labor had an opposite effect of similar magnitude on 
expected net incomes. 


In the Dark Brown soil zone the crop combinations that 
generally had the highest expected net incomes for the 
case farm included winter wheat on fallow and barley 
on stubble (Table 4). The crop combinations with barley 
on fallow usually had the lowest expected net income. 
The ranking of crop combinations changed with the 
price situations considered. 


The rank order of rotations and crop combinations was 
more sensitive to input and product price changes in the 
Dark Brown soil zone than in the Brown soil zone. This 
reflects smaller yield differences between fallow and 
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stubble crops in the Dark Brown than in the Brown soil 
zone. With average prices, expected net incomes were 
highest for the three-year rotation but varied only 
slightly among rotations when the best crop combina- 
tion for each was used. With low grain prices, high 
fertilizer prices, or high labor prices, the two-year rota- 
tion had the highest expected income. These results 
reflect the differences in input mix among rotations. 
Continuous cropping was best with high grain prices, 
low fertilizer prices, or low labor prices. Expected net 
income for the best crop combination in the three-year 
rotation was about 5 percent lower, 1 percent higher, and 
6 percent higher than for the two-year rotation with 
low, average, and high grain prices, respectively. Expected 
net income with continuous cropping was about 28 
percent lower, equal, and 15 percent higher in the same 
situations. 


The effects on expected net incomes of changes in input 
and product prices in the Dark Brown soil zone were 
similar to those in the Brown soil zone but greater in 
magnitude. With low grain prices, expected net incomes 
were $37.70, $39.32, and $42.54 a hectare lower than 
with the average prices for the two-year, three-year, and 
continuous crop rotations, respectively. With low 
fertilizer prices, expected net incomes were $2.22, 
$3.85, and $6.89 a hectare higher. With low labor prices, 
expected net incomes were $14.45, $17.02, and $22.03 
a hectare higher. In the high price situations the effects 
were similar in magnitude to the low price situations 
but reversed. 


In the Black soil zone (Table 5) continuous spring wheat 
produced the highest expected net incomes except 
under the low grain situation when barley was higher. In 
rotations that included fallow, crop combinations with 
rape on fallow and spring cereals on stubble had the 
highest expected net incomes. 


Expected net income was highest for continuous crop- 
ping and lowest for the two-year rotation in all grain 
price situations in the Black soil zone. Expected net 
incomes for the best three-year rotation was about 28, 
18, and 18 percent higher than for the best two-year 
crop combination with low, average, and high grain 
prices, respectively. Expected net incomes with con- 
tinuous cropping were about 38, 39, and 46 percent 
higher in the same situations. 


The effects of price changes on expected net incomes 
in the Black soil zone were again similar in nature to 
those in the other soil zones but again greater in 
magnitude. Expected net incomes with low grain prices 
were $42.36, $47.85, and $59.20 a hectare lower for 
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the two-year, three-year, and continuous crop rotations, 
respectively, than with average prices. With low fertilizer 
prices, expected net incomes were $1.88, $4.00, and 
$8.18 a hectare higher, and with low labor prices they 
were $19.74, $21.86, and $24.98 a hectare higher. 


RESOURCE REQUIREMENTS 


The estimates of resource requirements reported here 
pertain to the average price situations used in the pre- 
ceeding analysis of expected net incomes (first row of 
Table 1). Fertilizer costs were estimated from the 
optimal rates with average prices for fertilizer and 
grains. Labor rates were $5.00 an hour. 


The average costs over the five-year period for resource 
services (fuel and oil, machinery and building repair, 
seed, fertilizer, herbicides, grain storage, crop insurance, 
and labor) were lowest for the two-year rotations and 
highest for continuous cropping in all soil zones (Table 
6). Average costs were lowest in the Brown soil zone 
and highest in the Black soil zone. Average costs among 
crop combinations within a rotation and soil zone were 
similar (not shown). 


TABLE 6. AVERAGE COSTS BY ROTATION IN THE 
BROWN, DARK BROWN AND BLACK 


SOIL ZONES 
Rotation Brown Dark Brown Black 
$/ha of rotation 
Crop-Fallow 44.43 54.88 66.49 
Crop-Crop-Fallow 56.51 69.65 82.40 
Continuous Crop 81.41 100.90 113.69 


The resource categories most affected by rotation were 
machine operating costs (fuel, oil, and repairs), labor, 
and fertilizer and chemical costs (Figure 1). Costs 
incurred for seed, building repair, crop insurance, etc., 
increased directly with the area cropped (not shown). 
Rotation had the greatest influence on fertilizer and 
chemical costs. In the Brown, Dark Brown, and Black 
soil zones, fertilizer and chemical costs for the three-year 
rotation were 83,92, and 106 percent higher, respectively, 
than for the two-year rotation. For continuous cropping, 
fertilizer and chemical costs were 249, 277, and 318 
percent higher than for the two-year rotation. The 
costs incurred for chemicals, machinery operation, and 
labor also increased in the rotations with less fallow but 
to a smaller degree. The relative differences in machine 
operating costs and labor between the high and low 
fallow rotations decreased from the Brown to the Dark 
Brown to the Black soil zones. This was due to the larger 


16 


number of tillage operations on fallow in the higher 
rainfall zones. 


The seasonality of labor requirements differs with 
rotation and crop combination (Figure 2). Labor require- 
ments for the two-year rotations were relatively uniform 
during the growing season. However, for the three-year 
and continuous crop rotations, labor requirements were 
concentrated in the spring and fall. The crop combina- 
tion with winter wheat used less spring labor but more 
summer labor than those with only spring crops. This is 
directly related to the management practices used for 
winter wheat production, i.e., seeding in the fall and 
harvesting in the summer. 


SUMMARY 


Expected net income is one important criterion in 
cropping program selection. The results of the study 
show that expected net incomes vary greatly among crop 
combinations and rotations within a soil zone as relative 
input and product prices change. High grain prices and 
low input prices generally favored the cropping programs 
with less fallow. Low grain prices and high input prices 
favored the rotations with a high proportion of fallow. 
In the Brown soil zone the two-year rotation produced 
the highest expected net incomes for all input and 
product price combinations examined. In the Dark 
Brown soil zone the three-year rotation produced the 
highest expected net income with average prices, but the 
ranking of rotations and crop combinations was very 
sensitive to the price situation. In the Black soil zone, 
continuous cropping produced the highest expected net 
income in all price situations examined. 


Costs differ markedly in amount and seasonal distribu- 
tion among rotations. The differences in seasonal labor 
demands among rotations are especially important 
considerations in crop and rotation selection. A rotation 
with a fairly uniform seasonal distribution of labor 
requirements might be chosen over one with high labor 
demands in some season despite lower expected net 
incomes. This factor could explain the continued high 
proportion of fallow in areas where expected net in- 
comes appear to favor rotations with less fallow. 


The results are not necessarily applicable to all farming 
situations in the Prairie Provinces. Differences among 
farms in resource supplies (land base, machinery in- 
ventory, and seasonal labor supply), financial circum- 
stances, economic expectations (e.g., price expectations 
and quota restrictions), and preferences could cause 
the ranking of cropping programs to differ among 
farms. A sensitivity test with different farm sizes and 
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SEASONAL LABOR REQUIREMENTS BY CROP 
COMBINATION: WINTER CROPS ONLY (A), WINTER 

AND SPRING CROPS (B), AND SPRING CROPS ONLY (C); 
ROTATION: CROP-FALLOW (CF), CROP-CROP-FALLOW (CCF), 
AND CONTINUOUS CROP (CC); AND SOIL ZONE 


LABOR REQUIREMENT (hr/ha at rotation) 
5-0 


Spring period 
ee Summer period 
Fall period 


CF CCF CC x CCF CC 
ae BROWN —— DARK BROWN —| _ -BLACK ~. 


Figure 2 
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newer and older machinery complements revealed no 
large differences in expected net incomes and resource 
requirements among cropping programs. The simulation 
model used in the analysis can accommodate farms with 
widely differing economic and physical characteristics. 


Expected net income and seasonality of labor require- 
ments are important criteria in selecting an optimal 
cropping program. Differences in income variability 
among cropping programs is another important factor 
in cropping program decisions. This will be the subject 
of a future article. 
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THE ECONOMICS OF WARBLE FLY CONTROL 


Kurt K. Klein* 


INTRODUCTION 


Warble flies (Hypoderma lineatum and Hypoderma 
bovis) have long been considered a serious livestock pest. 
Khan (1968) estimated that warbles were responsible 
for a loss of more than $400,000 for the cattle slaugh- 
tered in Alberta between January 18 and May 20, 1968. 
In 1976 Alberta Agriculture (1976) estimated the 
damage to carcasses that went through Alberta packing 
plants from late February to late May at $1.5 to $2 
million, and in 1977 Alberta Agriculture (1977) es- 
timated losses from reduced live weight gains and 
damaged carcasses and hides in Alberta at $4.3 million; 
extrapolating this loss to all of Canada means that 
warbles cost the Canadian beef industry $14.3 million. 


The Meat Packers’ Council of Canada (1968) estimated. 


warble losses per carcass (including the hide) at $10 for 
carcasses having more than 10 grubs. In 1972 the Ontario 


*Dr. Klein is a research economist at the Agriculture Canada 
Research Station, Lethbridge, Alberta. This paper was adapted 
from a report prepared for the Western Committee on Live- 
stock Pests in 1977. The author extends his appreciation to the 
many members of this committee who commented on the 
report and made available many unpublished materials, in 
particular, M. A. Khan and J. Weintraub of the Agriculture 
Canada Research Station, Lethbridge, Alberta, who con- 
tributed much material, time, and encouragement. The author 
also thanks Ross Gould, Alberta Agriculture, for making avail- 
able many unpublished reports and surveys. Any errors remain 
the author’s responsibility. 
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Warble fly control can increase the demand for beef and 
hides, increase the supply of beef, and decrease the 
marketing margin for beef products. Cattle producers 
and consumers of beef have the most to gain from 
warble control. Economic incentives appear to be more 
effective than coercion in raising the level of grub 
control. Cheap and effective systemic insecticides 
lower the economic threshold of warble control and thus 
encourage farmers to treat their cattle. In addition, 
cattle-buying practices discriminate against warble- 
infested animals. 


Ministry of Agriculture and Food (1972) estimated a 
combined carcass and hide loss of $18.81 for animals 
having more than 10 grubs. More recently, the carcass 
and hide losses on heavily infested animals were es- 
timated at $25-$30 an animal, and when combined 
with the weight losses incurred by the warble-infested 
animals, produced a loss of $58 for every infested 
animal slaughtered (Alberta Agriculture 1977). 


These large loss estimates have sparked a debate about 
the desirability of compulsory warble control programs. 
Alberta (Khan 1976) and Saskatchewan recently in- 
stituted programs with the explicit objective of eradica- 
ting warbles from the control area. Although other 
provinces have so far been reluctant to enjoin their 
producers in similar mandatory control schemes, their 
interest in continuing a “war on warbles’” seems un- 
abated (Ontario Ministry of Agriculture and Food 
1972; Smith, D.L., Senior Entomologist, Manitoba 
Department of Agriculture, Winnipeg, personal commu- 
nication 1977). 


This paper examines the evidence on economic costs 
and benefits of warble control. The major beneficiaries 
of warble control are identified and an attempt is made 
to determine the amount of benefits that can be ex- 
pected from a successful warble control program. The 
economic threshold of warble control is discussed in 
terms of private operators’ incentives to treat their 
cattle for warbles. The paper concludes with an examina- 
tion of research areas that have potential for a high 
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payoff through either reducing the real costs of warble 
control, or increasing the knowledge of beef producers 
and administrators of regional warble control programs 
for the purpose of selecting the optimal level of pest 
control. 


BENEFITS OF WARBLE FLY CONTROL 


The benefits from a warble control program can arise 
from increased consumer demand for beef and hides, 
and an increased supply of beef and hides due to lower 
production costs and elimination of grub damage to 
beef. 


The marketing margin (i.e., the difference between 
wholesale and farm level prices of beef cattle) might also 
be reduced if fewer cattle are infested with warbles. 
This decreased marketing margin would be due to lower 
labor costs for trimming and the easier task of finding 
markets for the trimed carcasses. It may seem that 
anything reducing meat packers’ costs would increase 
their profits. However, if the packing industry is reason- 
ably competitive, it will bid away most of its cost 
savings, thus providing higher prices to producers or 
lower prices to consumers. (The question of what 
degree of competitiveness exists within the packing 
industry is too large for this study; however, it does 
show evidence of a competitive industry with con- 
sistently low rates of return on total assets — from 2.8 
to 6.6 percent between 1965 and 1971 according to 
Statistics Canada [1965-71]). 


Demand 


The demand for beef is mainly a function of its price 
relative to the prices of other red meats. If consumers 
preferred beef that had not suffered extensive grub 
damage, they might demand more beef at each price 
level if warbles were controlled. 


A “devaluation loss” has often been applied to entire 
carcasses of warble-infested animals. This covers the 
reduction in sales value due to the marred appearance 
of infested carcasses. The Meat Packers’ Council of 
Canada (1968) estimated the devaluation loss per 
carcass to range from $0.60 to $7.50, depending upon 
the extent of the damage. However, the amount of 
devaluation loss is probably dependent upon local, 
short-run (warble season) conditions of demand and 
supply for the various qualities of beef. If a small num- 
ber of infested animals were received, the price dif- 
ferential could be very small. Conversely, a large run 
of badly infested animals might present severe market- 
ing problems for packers and result in marked price 
discounts for infested carcasses. 
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The demand for hides is derived from the demand for 
finished leather goods. Leather prices have been erratic 
in recent years, causing wide fluctuations in hide prices. 
Between 1963 and 1975, prices for hides fluctuated 
from a low of $6.56 a hide in 1964 to a high of 
$18.12 in 1973 (Statistics Canada 1963-75). Hide 
prices lately have increased sharply, more than $20 
a hide in early 1978 and almost $40 late in the year. 


Hides are degraded from No. 1 to No. 2 if they have 
five or more warble holes (Pinches, G., Hide Trading 
Manager, Canada Packers, Lethbridge, personal com- 
munication 1977). The price discount may vary, de- 
pending upon market conditions. However, for the 
wide range of leather prices experienced in 1977 and 
1978, the price discount remained about $0.022 per kg 
in Western Canada, or about $0.65 to $0.75 on a steer 
hide and $0.55 to $0.65 on a cow hide. This is similar 
to the $0.75 hide loss estimated by the Meat Packers’ 
Council of Canada (1968), although they applied this 
loss to all hides with one or more warble holes. 


Packing house and auction market surveys reveal that 
the rate of warble infestation has dramatically declined 
since 1968 (Alberta Agriculture 1973; Gould, R., Live- 
stock Supervisor, Alberta Agriculture, Edmonton, 
personal communication 1977). In Alberta, where a 
provincially sponsored warble control program (Govern- 
ment of Alberta 1975; Khan 1976) has been in effect 
since 1968, the rate of warble infestation in carcasses 
monitored at packing plants has dropped from 44 per- 
cent in 1968 to 25 percent in 1973, to 15 percent in 
1977, and to 10 percent in 1978 (Alberta Agriculture 
1969, 1973; Gould, R., personal communication 1977, 
1978). The damage per hide for all animals slaughtered 
has declined from $0.11 in 1968 to less than $0.04 in 
1O78: 


Other types of damage to hides are much more signif- 
icant than warble holes. Butcher damage occurs to about 
25 percent of all hides, resulting in an average loss per 
cured hide of about $0.20. Branded hides are discounted 
by $2.25 to $5.00 per cured hide (Pinches, G., personal 
communication 1977). 


Beef producers would receive most of the benefits from 
an increased demand for warble-free beef and hides 
since either the same quantity of beef would fetch 
higher prices, or an increased quantity of beef would 
be purchased at the same or slightly higher prices. 


Supply 


Beef supply is primarily a function of the expected beef 
prices and the prices of the various production in- 


et 


puts. It is possible that with a successful warble control 
program, more beef would be produced at each price 
level because of more efficient feed conversion and 
elimination of trim on carcasses. 


Unfortunately, many of the warble-related studies 
have focused primarily on the efficacy of various insec- 
ticides and secondarily on differences in weight gains 
among warble-infested and noninfested cattle. Direct 
production cost comparisons have not been made. 
Experiments conducted in North America on differences 
in weight gains between treated and untreated cattle 
(Steelman 1976) have been less than conclusive. Many 
have reported increased weight gains of up to 0.15 kg 
per day for the warble-free cattle, though in several 
cases the differences were statistically insignificant. A 
few studies have reported lower weight gains for warble- 
free animals. 


The picture is clouded even more by the possibility of 
compensatory gains by the untreated animals in the 
post-infestation period. If the reduced weight gains of 
warble-infested animals were completely recovered (and 
the feed intakes were identical), then there would be no 
change in the production costs of those animals not 
destined for market during the warble season. Of course 
the animals to be slaughtered before the onset of com- 
pensatory gains may still have increased production costs 
if they were infested with warbles. 


Weintraub and Thompson (1959) noted some evidence 
of compensatory gains in warble-infested animals past 
mid-February, thereby prompting them to conclude 
that “‘the longer the delay in slaughter (from peak 
warble activity), the less final advantage there is in 
treating.” 


The lack of comparative research data on feed intakes 
by treated and untreated cattle makes it impossible to 
analyze production cost differences. An additional 
obstacle is the scarcity of conclusive data on com- 
pensatory gains in the post-infestation period. 


Grub-infested animals do have a slight effect on beef 
supply because of the extra trimming required on their 
carcasses. The Meat Packers’ Council of Canada (1968) 
has estimated that up to 1.14 kg of extra trim must be 
made on heavily infested carcasses. 


The major beneficiaries of an increased beef supply 
would normally be consumers since they would receive 
increased quantities of product at slightly lower prices. 
This would not be true, however, where the supply 
effect was localized, i.e., in one province or region. A 


small increase in supply from one region would have 
little or no effect on product prices. In this case pro- 
ducers would again recover most of the benefits from an 
increased supply. 


OPTIMAL CONTROL LEVEL 


It was assumed for the study upon which this paper is 
based that farmers attempt to maximize their expected 
net income. In so doing, they will adjust the use of their 
discretionary resources (i.e., resources that may be used 
or not used on individual farms) in response to market 
signals. They will, theoretically, employ inputs to a level 
where the cost of the extra unit of their use just equals 
the increase in production value from that unit of input. 


Pesticides can be regarded as discretionary inputs into 
cattle production. More pesticides will be used if the 
cost of their use is decreased, or if the extra value of 
production made possible by their use is increased. 


Headley (1972) defined the economic threshold of pest 
control as the point where the incremental value of the 
production loss due to pests was just equal to the in- 
cremental cost of reducing the pest problem. In Figure 
1 the production value stays relatively constant at low 
levels of pest infestation, then decreases at an increasing 
rate as the pest population level becomes larger. There 
is no cost for no control. The costs become increasingly 
higher as the pest population is reduced. Eradication of 
the pests is very costly. 


FINDING THE ECONOMIC THRESHOLD 
OF PEST CONTROL 
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At pest population X, the rate of change in the value of 
production function equals the rate of change of the 
control cost function, that is, the profit maximizing 
control level. If pests were controlled at levels X, or 
X,, for example, farmers would receive less profit. 


This model has some interesting implications. First, 
the economic threshold is determined by product prices 
and control costs. If the product’s price increases or the 
control cost decreases, or both, the optimal level of 
pest control increases. Second, the pest population 
level justifying control measures is usually larger than 
the population level where first damage occurs. Third, 
it indicates that the only time it would be rational to 
eradicate pests would be if the costs of maintaining zero- 
level populations were less than the costs of maintaining 
populations at levels greater than zero. 


This model assumes that farmers have full knowledge of 
the relationship between pesticide application and pest 
damage as well as pesticide costs and future cattle prices. 
If farmers do not and are risk averse (that is, they 
require additional net revenue to assume greater risk), 
it can be shown that they will use fewer variable inputs 
than what is optimal in a full knowledge situation. 
With regard to Figure 1, risk averse farmers who are 
uncertain about the true consequences of pests would 
undertreat, perhaps allowing for pest population level 
X. 


It should be emphasized that in the case of chemical 
warble control, a large proportion of the total labor 
and cost requirement may often be incurred in ‘rounding- 
up’ and sorting the cattle. Warble treatments cannot be 
combined with dehorning, weaning, or castration because 
of restrictions specified on labels of systemic insecticides. 
Thus an increase in cattle prices or a decrease in treat- 
ment costs would induce some farmers who previously 
had not treated any of their animals to treat some or 
all of their herd. Conversely, a decrease in cattle prices 
or an increase in treating costs might make it unprofitable 
for a farmer who had previously treated his entire herd 
to continue treating. He would be expected to dis- 
continue or reduce his warble-control practices. 


The results of auction market inspections in Alberta 
lend credence to the economic threshold model. After 
a continuous decline throughout the early 1970s in the 
proportion of infested marketed cattle, a startling 
increase in warble-infested cattle was noted in 1976, 
a year of severely depressed cattle prices. The 1977 
results (cattle prices had improved somewhat) were 
only slightly better. However, the 1978 market inspec- 
tions revealed a substantial decline in the proportion 
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of warble-infested cattle (Gould, R., personal com- 
munication 1978). This coincided with a dramatic up- 
turn in current and expected cattle prices. 


It is also instructive to look at Alberta’s Newell County, 
the only county that had not joined the Alberta warble 
control area by 1977. Only about 1 percent of the cattle 
marketed at the Brooks cattle market in the county 
carried grubs during the 1976 and 1977 warble seasons 
(Gould, R., personal communication 1977), compared 
with the provincial average of about 5 percent for those 
years (Alberta Agriculture 1976). The Newell County 
farmers, who were not subject to the terms of the com- 
pulsory warble control legislation and were therefore 
acting only in their own best interests, were obviously 
using effective warble-control measures. 


Table 1 shows the extra gain per slaughter animal that 
a farmer would require to pay the costs of warble treat- 
ment under three categories of labor requirement (to 
simulate good, medium, and poor handling facilities), 
for 0, 25, 50, and 75 percent compensatory gain, and 
for three reservation prices for labor. Reservation prices 
of labor can be regarded as either the price a farmer 
would have to pay to hire competent labor or the price 
the farmer himself requires to induce him to substitute 
this labor from other tasks or leisure activities. Only 
one chemical cost was used: $0.003 per ml. 


The extra gain required to pay for control rises rapidly 
for situations involving higher labor requirements and 
prices. Similarly, much more gain is required to cover 
the treatment costs if compensatory gains are signif- 
icant. On the other hand, the differences in gain for 
the cases of low labor costs and high cattle prices, even 
with some compensatory gains, are smaller in many 
cases than would be required to demonstrate statistically 
significant differences in most experiments. 


The economic threshold of warble control is very 
sensitive to price discounts on warble-infested slaughter 
cattle. A discount of only $0.25 a cwt on all slaughter 
cattle makes it profitable to treat all cattle in most 
instances even if no differences in gain are expected. 


Less weight gain is required to pay for the warble 
treatment if the price of slaughter cattle rises from $50 
to $60 a cwt. A rise in the price of finished cattle 
would therefore result in more farmers treating their 
herds and a lower overall infestation rate. 


The major implication of Table 1 is that most farmers 


would find sufficient economic incentive to continue 
treating for warbles even in the absence of government- 
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TABLE 1. EXTRA GAINS REQUIRED BY FEEDLOT ANIMALS TO PAY FOR WARBLE CONTROL, WITH AND 
WITHOUT COMPENSATORY GAINS, ALL ANIMALS TREATED 


Average 
Price Category Price Extra Beef Required For Break-Even® (kg/hd) 
Finished of Labor of 
Animals Requirement® Labor? 0% Comp. 25% Comp. 50% Comp. 75% Comp. 
($/cwt) (hr/hd) ($/hr) Gain Gain Gain Gain 
50 0.05 0) leo ley 2.5 5:0 
50 0.05 3 1.8 2.4 3.6 eZ 
50 0.05 6 eS) oul 4.7 9.4 
50 0.10 0 ee} Ad 2.5 5.0 
50 0.10 3 Dis Sri 4.7 9.4 
50 0.10 6 3.4 45 6.8 13.7 
50 0.15 (6) tes (iz PANS) 5.0 
50 O15 3 2.9 3.8 5.8 11.5 
50 0.15 6 4.5 6.0 9.1 18.2 
49.75 0.10 0 malice 0.0 0.0 0.0 
49.75 0.10 3 -0.6 0.0 0.0 0.0 
49.75 0.10 6 1.0 lee 2.0 4.0 
60 0.10 — 0 1:0 1.4 Qe 4.1 
60 0.10 3 1.9 2.6 3.9 Well 
60 0.10 6 2.9 3.8 5.8 1te'S 


4Labor inputs are categorized into good (0.05 hr/hd), medium (0.10 hr/hd), and poor (0.15 hr/hd) handling facilities. 
PL abor price means either the cost of hiring one hour of labor or the value of operator labor for other occupational or leisure activities. 
© Assumptions: 


1. Animals treated include cow unit (450 kg), 85% of weaned calf unit (225 kg), 4% of bull unit (900 kg), 15% of replacement heifer 
unit (360 kg), and 70% of feeder unit (360 kg). 


. Cost of capital is 10% a year. 
. There is an 85% calf crop and a 2.5% death loss in the herd and in the feedlot. 


. Cull cow prices are half those of finished cattle. 


ao fF WwW N 


. The total feed consumed is the same for treated and untreated cattle. 


sponsored economic incentives or coercion. In most 
herds, only 1-3 kg of non-compensated extra gain per 
saleable animal is sufficient to pay for the treatment 
costs. Farmers who have poor handling facilities or are 
faced with high opportunity or reservation prices for 
their labor, or both, will find less economic incentive 
to treat and might not treat at all. 


CONCLUSIONS 


Losses due to warbles, while significant, do not appear 
to be as extensive as some have claimed. No evidence 
has been found of the extent of gadding losses. While 
isolated cases of gadding undoubtedly still occur, it is 
unlikely that it causes significant losses in cattle produc- 
tion today. There appear to be economically significant 
reductions in weight gains during the warble season, 
but the extent to which they may be compensated in 
the post-infestation period is unclear. There are definite 
losses associated with carcass trim and carcass and hide 
degradation. However, the amount of the devaluation 
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and degrading loss is market-determined; it therefore 
fluctuates in response to changes in supply and demand 
in the beef and hide markets. Cattle buyers (at least in 
Alberta) have been much better informed in recent 
years on expected levels of warble infestation in the 
cattle they are buying. All cattle sold through public 
auction markets in Alberta during the warble season are 
inspected and identified as warble-free or infested. In 
private purchases, packer buyers carefully inspect cattle 
offered for sale and usually consider the reputation of 
cattle feeders who have previously sold them cattle. 
If warble-infested cattle escape their notice in one 
sale, they usually become very cautious at the next, 
perhaps refusing to bid at all. 


It is therefore unnecessary and economically impractical 
to eradicate warbles chemically. The market system 
establishes price discounts for warble-infested carcasses 
and hides. If farmers are informed of the relatively 
cheap and effective systemic insecticides as well as the 
losses caused by warbles, most would find sufficient 
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economic incentives to control warbles on their own 
farms. Extra-market coercion does not appear to be 
necessary to achieve an optimal level of warble control. 


Consumers and cattle producers have the most to gain 
from warble control, since a competitive packing 
industry bids away most reductions in marketing mar- 
gins. Consumers gain from the somewhat larger quantity 
of beef marketed when warbles are controlled, and 
the slight reduction in beef prices which may result. 
Producers gain directly from any increase in consumer 
demand for warble-free beef. They also share with 
consumers the benefits from decreased average produc- 
tion costs. Packers benefit primarily from better rela- 
tions with producers and consumers, which may permit 
more rapid industry growth. 


Future Research 


The efficiencies gained in beef production through 
better warble control represent a return to research and 
extension activities. This return can be increased if 
cheaper (in real terms) or more effective control meas- 
ures can be developed. In addition to sponsoring con- 
tinued research into the conventional warble control 
methods, research funding could be usefully applied in 
the following areas. 


Integrated Control Methods 


Integrated pest management is a combination of strat- 
egies designed to decrease losses due to pests. It com- 
bines insecticide use with biological regulatory factors. 
Selective chemical treatment of cattle based upon this 
concept has apparently been effective in achieving low 
levels of grub infestation in the U.S.S.R., where large 
areas are now warble-free and other areas have very low 
levels of warble infestation (Khan 1977). 


Much more must be known about the natural rates of 
increase and decrease of the warble species before an 
integrated approach to their control can be employed. 
Farmers would require information on expected popula- 
tion levels before they could comfortably use such 
varied control strategies as treating every two or three 
years, or treating all young animals plus the breeding 
herd every two or three years. 


Preliminary research has suggested the possibility of 
early detection of warble grubs (Robertson 1978). Skin 
tests and blood samples taken from cattle in an early 
infestation stage would permit much more selective 
treatment, if these tests could be made practical at a 
farm or district level. 
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Experiments in progress at the Agriculture Canada 
Research Station, Lethbridge, Alberta, on the sterile 
male technique for control may provide the means for 
a successful integrated approach to warble control 
(Weintraub 1978). The release of sterile males under 
conditions of low grub populations can virtually erad- 
icate warbles in the release area. 


Alternative Chemical Applicators 


Farmers who must use a large amount of labor to treat 
their herds or who have a high labor reservation price, 
or both, will often find it unprofitable to treat their 
animals. Some alternative treatment methods that 
entail a much lower labor component may make it 
economically feasible to treat their herds, even if the 
alternative applicators do not apply as precise a dosage 
to the animals. Back-rubs, feed additives, and perhaps 
even long-term innoculations are possibilities that 
should be investigated. Over-concentration on attempts 
to eradicate grubs, which implies complete treatment 
of all animals at correct dosages, may be less effective 
in reducing the warble populations on some of these 
farms than a less complete program that is easier and 
less costly for the farmers to administer. 


Economic Threshold of Grub Control 


Farmers require three types of unavailable data to make 
profit maximizing decisions concerning grub control. 
They are as follows: 


1. the effect of grub infestation on feed intake and feed 
efficiency; 


2. the level of compensatory gains that can be expected 
from infested animals in the post-infestation period; 
and 


3.the amount of variation in bid price discounts on 
warble-infested animals. 


Researchers should consider additional investigations 
into these data deficiencies using carefully controlled 
experiments and price analyses of animals sold during 
the warble season. 


Economic incentives appear to be more effective than 
coercion in enhancing the level of grub control. Ex- 
tension programs may therefore be more effective if 
they concentrate on providing the types of information 
farmers need to make profit-maximizing decisions. The 
information falls into such categories as what chemicals 
to apply, dates and rates of application, weight losses 
from infestations of various levels, expected price 
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discounts on infested animals, and expected infestation 
levels in the coming year. Of course it never hurts to 
appeal to farmers’ pride in maintaining high quality, 
warble-free beef herds. 


Compulsory warble control programs that force a 
level of pesticide usage higher than would ordinarily be 
used with full information on the consequences and 
costs of warble control, and that contain mandatory 
price discounts for infested cattle, or both, would 
invariably lead to increased production costs for Cana- 
dian beef producers — a situation that should be avoided 
in the interests of remaining competitive with other 
suppliers. 
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NOTES 


MULTILATERAL TRADE NEGOTIATIONS 


The following highlights the results of the recently 
completed Multilateral Trade Negotiations (MTN) as 
they affect Canadian agriculture. The note was adapted 
from a news release prepared by Agriculture Canada’s 
English Press Unit. We plan to publish a detailed article 
on the MTN in our next issue. 


Canadian agricultural exports valued at more than $1 
billion will benefit from concessions obtained in the 
MIN. 


U.S. concessions cover nearly $500 million worth of 
imports from Canada and affect 80 percent of the 
dutiable items exported from Canada to the United 
States. About $230 million worth of previously dutiable 
Canadian agricultural exports to the United States now 
will enter duty-free. Another $60 million will be subject 
to tariff reductions of 50 percent or more. 


Several U.S. and Canadian tariffs on products which are 
traded both ways have been reduced and matched at a 
lower level. 


The European Economic Community (EEC), Canada’s 
largest market for agricultural products, will reduce 
tariffs on a limited but nevertheless significant range of 
agricultural products, affecting about $140 million 
worth of Canadian exports. 


From Japan, Canada’s largest single country market for 
agricultural products, Canada obtained tariff concessions 
covering more than $400 million of exports at 1978 
levels. 


In general, the tariff reductions will be phased in over a 
seven-year period beginning January 1, 1980, and ending 
January 1, 1987. 


In the livestock and meat sectors, the U.S. concessions 
include the removal of tariff rate quotas for live cattle 
under 200 pounds and over 700 pounds. These USS. 
tariffs will be reduced and matched with Canada’s, at 
one cent a pound. 


On “portion control” beef cuts, the United States is 
reducing its tariff from 10 to 4 percent. However, sales 
come under the U.S. Meat Import Law. 


U.S. and Canadian tariffs on fresh chilled or frozen beef 
will be reduced from three to two cents a pound. 
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Canadian pork exporters will benefit from the removal 
of the U.S. tariffs on live hogs and fresh or frozen pork; 
Canadian tariffs will similarly be eliminated. Also, the 
United States has agreed to reduce and match tariffs on 
most pork products. 


From Japan, Canada obtained, on an unbound basis, a 
tariff reduction on fresh and frozen pork from 10 to 5 
percent. (A bound tariff provides greater security than 
an unbound tariff; the importer must pay compensation 
to exporters if it later wishes to increase the tariff.) 


In the dairy sector, a new arrangement for the export of 
Canadian cheddar cheese has been worked out with the 
EEC. Under this arrangement, a special quota of 2 750 t 
(6.1 million pounds) for Canadian aged cheddar will be 
established with lower minimum import price require- 
ments and a reduced, fixed levy. 


Since the United Kingdom joined the EEC in 1973, 
Canadian exports of cheddar to that country have 
averaged less than 500 t a year, well below pre-accession 
levels. 


As part of the new arrangement, the EEC has agreed to 
operate its export subsidy system in a way which will 
avoid undercutting Canadian cheese prices. Canada has 
agreed to maintain its global cheese import quota of 45 
million pounds, subject to review in 1982. 


The MTN will result in significantly improved access for 
Canadian grains, oilseeds, and their products, particu- 
larly to the United States and Japan. 


The United States will drop its corn tariff from 25 cents 
to five cents a bushel; the Canadian corn tariff will be 
cut from eight cents to match the U.S. level. 


U.S. tariffs on oats, rye, and certified seed corn will be 
eliminated and the tariff on barley for malting will be 
matched with the Canadian rate at five cents a bushel. 


The Canadian bakery industry will benefit from the 
elimination of U.S. tariffs for biscuits and cakes, 
macaroni, and pasta products. Canadian rates will be 
reduced to 5 percent on biscuits and removed on dry 
macaroni. 


The United States will eliminate the tariff on soybeans, 
mustard seed, and sunflower seed and will also reduce 


rates on flaxseed, rapeseed, corn oil, and rapeseed oils. 
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Canadian rates will be reduced on certain crude 
vegetable oils from 10 to 7.5 percent, and on certain 
refined vegetable oils from 17.5 to 15 percent. 


Japan has agreed to bind duty-free entry for rapeseed, 
soybeans, mustard seed, and rapeseed oilcake, and to 
reduce and bind the tariff on rapeseed oil. 


In the fruit and vegetable sector, several important 
concessions were negotiated. Of major interest is the 
U.S. agreement to remove the tariff quota on seed and 
table potatoes (75 cents a cwt over quota, and 37.5 
cents within quota) and to match the new Canadian 
tariff at 35 cents a cwt. In addition, the U.S. tariff on 
prepared potato products will be cut from 17.5 percent 
to 10 percent and matched with the corresponding 
Canadian tariffs. 


Removal of the tariffs for fresh and frozen blueberries in 
the United States, a major reduction from 20 to 4 
percent in the EEC tariff for frozen wild blueberries and 
a reduction from 20 to 10 percent for frozen berries 
other than strawberries in Japan, have been negotiated. 


The U.S. tariff on canned corn is being reduced 
significantly, and important reductions have also been 
negotiated on canned and frozen corn in the EEC, 
Japan, and several other countries. 


Finally, in the tobacco sector, the EEC has agreed to 
consolidate three existing tariff items into one with an 
effective maximum specific duty of 30 European Units 
of Account (EUA) per 100 kg (21.9 cents a pound) 
compared with the existing maximum duty of 45 EUA 
per 100 kg (32.8 cents a pound). In addition, Canada 
and the United States agreed to reduce and match rates 
on stemmed tobacco at 20 cents a pound, and at 123 / 4 
cents a pound for unstemmed tobacco. 


FOOD, NUTRIENTS, POPULATION, AND 
THE ECONOMY — A MODEL 


This note describes an econometric model developed by 
Frank T. Denton and Byron G. Spencer of McMaster 
University for Agriculture Canada. This brief description 
should give CFE readers an awareness of the potential of 
using such a model for projection purposes. For a full 
description of the model and projections based on it, see 
Food Demand and Nutritional Requirements in Canada: 
An Econometric-Demographic Model with Projections 
for the Period 1976-2001, by Frank T. Denton and 
Byron G. Spencer (with the assistance of Christine H. 
Feaver), a forthcoming publication from Agriculture 
Canada. 
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The national demand for food is determined partly by 
the size and tastes of the population, partly by cultural 
influences, and partly by income and price levels. 
Patterns of food demand determine levels of demand for 
farm products. They also influence levels of nutrient 
consumption which may be compared with those sug- 
gested for good health. Changes in the size and com- 
position of the population may alter total nutrient 
requirements and have direct effects on food demand. 
They may have indirect effects too, for population 
changes affect the size of the national labor force, the 
levels of output and income in the economy, and hence 
the levels of consumer expenditure (including expendi- 
ture on food). Changes in income and expenditure are 
associated also with changes in national saving and 
investment. They thus influence the rate of capital 
formation, and this in turn has implications for the 
expansion rate of the economy, and consequently for 
future levels of income and expenditure. The demands 
for food, nutrients, and farm products, and the levels of 
total nutritional requirements, may therefore all be 
regarded as determined within the broad context of 
population change and economic growth. 


With the foregoing in mind, the authors developed a 
large economic-demographic model for Canada which 
incorporates a detailed representation of the food- 
nutrient and farm-product system. The model has been 
designed for use in computer simulation experiments 
and long-term projections. For example, it may be used 
to explore the implications of future population changes 
under different assumptions about birth rates, death 
rates, or rates of immigration and emigration. The 
implications of future productivity growth or of other 
changes in the Canadian economy may be explored. 
Changes in the relative prices of different types of food 
may be considered, and their implications for the 
allocation of total food expenditure among food 
products, and hence for the consumption of nutrients 
and the demand for products at the farm level. The 
model is a general-purpose tool that can be used in 
various ways to study and make projections for the 
food-nutrient and farm-product system in the context of 
the overall Canadian population and economy. 


The authors believe this model is the first of its kind for 
Canada. There is scope for extending and refining it, as 
the present version is not viewed as final. However, the 
authors think that it does constitute a useful research 
tool and that it may be of general interest to persons 
concerned with prospects and policies relating to 
Canadian food and agriculture. 


The model is outlined schematically in Figure 1. The 
model itself is quite large and the chart constitutes only 
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a summary depiction. Just the general contours of the 
model and the main channels of influence are repre- 
sented. The latter are indicated by arrows. 


The Canadian population and stock of households are 
determined by basic demographic factors, as indicated at 
the left side of the chart. Births are determined by 
fertility rates, deaths by mortality rates, and net 
migration is the difference between immigration and 
emigration. The number and average size of households 
are determined by the size and age composition of the 
population. 


The population affects the general economy in two 
ways, first by its influence on the size and composition 
of the labor force, and second by its direct effect on 
consumption levels. The labor force changes in response 
to changes in the number of young people in the 
entrance-age range of the labor force and the number of 
older people entering the retirement range. It responds 
also to changes in participation rates, that is, to changes 
in the ratios of labor force to population of different 
ages and sexes. For given unemployment rates, the labor 
force determines the numbers of persons employed and 
the total input of labor services into production pro- 
cesses. The input of labor services, productivity levels, 
and the size of the national stock of capital determines 
national output. National income is determined jointly 
with national output. 


National income is allocated between saving and con- 
sumption. The level of saving in each year determines 
the investment level, and this in turn determines the 
growth of the capital stock. As the chart indicates, there 
is a chain of effects from income to saving to investment 
to capital stock, and back to output and income. The 
connection between the rate of national saving and the 
rate of expansion of national production is thus estab- 
lished. 


Consumption is influenced by population and household 
variables, income levels, and relative prices. The model 
first determines expenditures on broad categories of 
consumption, including private and public. (The latter 
represents current government expenditure in the 
national accounting terminology.) Private consumption 
is determined for each of several broad consumer 
categories, including the overall food category. 


Total expenditure on food having been determined, the 


allocation of the food budget among individual types of 
food is then derived. Purchases of individual food types 
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are influenced by the level of the overall food budget, 
the relative prices of different types of food, and the size 
of the population. They are influenced also by the 
nutrient requirements of the population, these require- 
ments being a consequence not only of the size of the 
population, but of its age and sex composition as well. 


Once the consumption levels of foods have been 
determined, the implicit consumption levels of nutrients 
are calculated. (In practice, the relevant concept is 
“domestic disappearance.” Some of the food deemed to 
be consumed may be wasted and some of its nutrient 
content may be lost, either through food wastage or 
from processing and cooking.) The levels can be 
compared with the requirements based on prescribed 
nutritional standards, and the “‘nutrient balances”’ calcu- 
lated, as indicated in the lower left corner of the chart. 


Food consumption includes consumption of various 
farm products. (Fish is considered as well.) The farm- 
product requirements can be calculated, based on 
appropriate conversion factors, and this is done within 
the model. However, the model stops short of specifying 
product allocation between domestic farm sources and 
imports. It also does not deal with product exports and 
does not allow relative prices to be determined by the 
interaction of demand and supply forces, but rather 
requires that they be specified by a user of the model. 
This permits experimentation with different assumptions 
about price behavior. However, future extensions of the 
model to allow for the endogenous determination of 
farm supplies and food prices and for the explicit 
treatment of imports and exports of farm products, 
would appear essential and are under consideration. 


The actual model consists of many equations and much 
detail. The population and related variables are treated 
by single years of age, and separately for males and 
females. Labor force and associated variables are treated 
separately by age-sex group. Different categories of 
private consumer expenditure, of government expendi- 
ture, and of investment expenditure are given separate 
treatment. In addition, food categories, nutrients, and 
farm products are dealt with in considerable detail. 


This model has been estimated with a wide range of 
relevant Canadian data, employing econometric and 
demographic techniques. It has been designed to repre- 
sent long-term relationships rather than short-term ones. 
Its intended use is thus in simulations or projections for 
periods ranging from five years to several decades. 
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PUBLICATIONS 


The following six publications are available free from 
Alberta Agriculture, 9718 — 107 St., Edmonton, 
Alberta, T5K 2C8. 


A Consensus of Costs and Returns — 200 Ewe Flock 
Sheep-Lamb Production in the Cardston District, 
Southern Alberta. A.G.N. Van Deurzen. March 1979. 9 


p. 


A Consensus of Costs and Returns — 125 Cow- 
Calf/Yearling Enterprise in the Willow Creek District, 
Southern Alberta. A.G.N. Van Deurzen. March 1979. 10 


p. 


A Consensus of Costs and Returns — Irrigated Carrot 
Production on a 320-Acre Farm in the Eastern Irrigation 
District, Southern Alberta. A.G.N. Van Deurzen. March 
179. TOD. 


A Consensus of Costs and Returns — Native Range 
Improvement in the Medicine Hat District, Southern 
Alberta. A.G.N. Van Deurzen. March 1979. 11 p. 


A Consensus of Costs and Returns — Flax, Wheat, 
Barley, Rapeseed, and Summer Fallow on a 1000-Acre 
Farm in the M.D. of Willow Creek, Southern Alberta. 
A.G.N. Van Deurzen. March 1979. 13 p. 


The Economics of Sugar Beet Production in Alberta — 
1977. Lloyd Andruchow. 1978. 53 p. 


The following five publications are available free from 
the Publications Manager, Policy, Planning and Eco- 
nomics Branch, Agriculture Canada, Room E-152B, Sir 
John Carling Building, Ottawa, Ontario, K1A OCS. 


AERIS 1979 — Agricultural Economics Research Infor- 
mation System — Report 8. April 1979. 34 p. 


A Beef-Forage-Grain Production Model for Farms in 
Western Canada. B.H. Sonntag and K.K. Klein. April 
1979. 55 p. Publication No. 79/3. 


Income of Farm Family Units, 1975. W. Darcovich, J. 
Gellner, and D. Leung. May 1979. 22 p. 


Policies and Programs for Agriculture, Ontario and 
Quebec. 110 p. Publication No. 79/5. 


Policy, Planning and Economics Branch Material Pub- 
lished in 1978. April 1979. 12 p. Publication No. 79/4. 
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Beef Feeding and Management Guide. R.R. Corbett, 
P. Ag. April 1979. 57 p. Available free from the Ministry 
of Agriculture, Province of British Columbia, Publica- 
tions Office, Parliament Buildings, Victoria, British 
Columbia, V8W 227. 


Farm Finance — Meeting the Challenge of Uncertainty. 
Proceedings of the Sixth Annual Agricultural Credit 
Conference, October 23-24, 1978. 286 p. Available free 
from the Canadian Bankers’ Association, P.O. Box 282, 
Toronto-Dominion Centre, Toronto, Ontario, MSK 1K2. 


Farm Machinery — Financial Management; Vol. 1 — 
Introduction to Machine Costs, Vol. 2 — Calculating 
Machine Costs, Vol. 3 — What Should I Charge for 
Custom Work? W.W. Stokes and B.A. Hackett. 1979. 
Approximately 6 pages each. Available free from the 
Ministry of Agriculture, Province of British Columbia, 
Publications Office, Parliament Buildings, Victoria, 
British Columbia, V8W 2Z7. 


GATT Activities in 1978 (and Results of the Multilateral 
Trade Negotiations). 1979. Available for U.S.36 in 
English, French, and Spanish from booksellers or from 
the GATT secretariat, Centre William Rappard, 154 rue 
de Lausanne, 1211 Geneva 21. 


Grain Marketing in Canada. Charles F. Wilson. 406 p. 
Available for $17.50 plus $1.50 for postage and handling 
from the Canadian International Grains Institute, 1000 
— 303 Main Street, Winnipeg, Manitoba, R3C 3G7. 


Land Use and Agriculture. 1979. 15 p. Available free 
from the Alberta Institute of Agrologists, No. 219, 
12432 — 118 Avenue, Edmonton, Alberta, T5L 2K4. 


Off-Farm Work by Farmers. Ray D. Bollman. March 
1979. 214 p. Available for $2.80 from Publications 
Distribution, Statistics Canada, Ottawa, Ontario, KIA 
OT6. 


Research Highlights — 1978. March 1979. 94 p. Avail- 
able free from the Research Station, Research Branch, 
Agriculture Canada, Lethbridge, Alberta. 


Response of the Federal Government to the Recom- 
mendations of the Consultative Task Force on the 
Canadian Food and Beverage Industry. May 1979. 30 p. 
Available free from the Department of Industry, Trade 
and Commerce, Ottawa, Ontario, K1A OHS. 
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Speaking of Trade: Its Effect on Agriculture. November 
1978. 106 p. Available for U.S. $1.50 from Agricultural 
Extension Services, Institute of Agriculture, Forestry 
and Home Economics, University of Minnesota, St. Paul, 
Minnesota, United States, 55108. 
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Uniform Variety Tests of Forage Crops. Contributed by 
researchers in Western Canada, coordinated by R.P. 
Knowles, Agriculture Canada Research Station, 
Saskatoon, 1978. 177 p. Available free from Informa- 
tion Services, Agriculture Canada, Ottawa, Ontario, K1A 
OCS, 
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Approximate 


conversion 


Metric units factors 


LINEAR 


millimetre (mm) 
centimetre (cm) 
metre (m) 
kilometre (km) 


x 0.04 
x 0.39 
XS.26 
x 0.62 


AREA 


square centimetre (cm?) 
square metre (m2) 
square kilometre (km2) 
hectare (ha) 


VOLUME 


cubic centimetre (cm°) 
cubic metre (m3) 


CAPACITY 
litre (L) 
hectolitre (hL) 


WEIGHT 


gram (g) 
kilogram (kg) 
tonne (t) 


AGRICULTURAL 


Results in: 


inch 
inch 
feet 
mile 


square inch 
square yard 
square mile 
acres 


cubic inch 
cubic feet 
cubic yard 


cubic feet 
gallons 
bushels 


oz avdp 
lb avdp 
short ton 


x 0.089 

x Oo) 

x07 1 
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x 0.45 
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x 0.014 
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plants per hectare (plants/ha) 
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THE MULTILATERAL TRADE NEGOTIATIONS 
AND CANADIAN AGRICULTURE 


JS. Lohoar* 


INTRODUCTION 


The recently completed Multilateral Trade Negotiations 
(MTN), sometimes called the “Tokyo Round,” were 
the seventh round of trade negotiations held under the 
auspices of the General Agreement on Tariffs and Trade 
(GATT) since the GATT was established in 1947. It has 
undoubtedly been the largest and most complex trade 
negotiation ever attempted. Earlier GATT negotiations 
were essentially limited to tariffs. However, although 
tariffs were an important and very visible part of the 
MTN, more emphasis in this round was placed on 
negotiating improved international rules covering a wide 
range of non-tariff measures. In addition, emphasis was 
also placed on the negotiation of several international 
commodity arrangements to attempt to reduce the 
extent of price instability on world markets. 


Previous GATT negotiations had achieved very little 
progress in obtaining some liberalization of trade in 
agricultural products. In the MTN, agriculture again 
proved to be highly sensitive and difficult to negotiate. 
Canada, the United States, Australia, New Zealand, 
and other exporting countries stressed from the outset 


*J.S. Lohoar is chief of the Trade Policy Unit; International 
Trade Policy Division; Policy, Planning and Economics Branch; 
Agriculture Canada; Ottawa. 
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The results of the Multilateral Trade Negotiations 
(MTN), which have been held in Geneva during the last 
six years, have recently have announced. Over $1 billion 
worth of Canadian agricultural exports stand to benefit 
from concessions negotiated in the MTN. These ex- 
panded and more assured export opportunities will 
benefit all regions and sectors of the agricultural indus- 
try. It will be important for the Canadian agricultural 
and food industry to capitalize on the new market 
opportunities and ensure that they are transformed into 
actual sales. 


the importance of an acceptable settlement on agri- 
cultural products if the MTN was to be successfully 
concluded. This would involve improved access to 
markets, particularly those of the European Economic 
Community (EEC) and Japan, agreater degree of control 
over agricultural export subsidies, as well as improved 
international rules governing trade in farm products. 
On the other hand, importers such as the EEC, other 
Western European countries, and Japan continued to 
stress the need for increased stability in world markets. 


The results of the MTN were announced on July 11, 
1979 (1). It is therefore now possible to draw some 
conclusions about their outcome and the impact that 
the negotiations will have on Canadian agriculture. In 
view of the complex nature of the negotiations which 
involved nearly 100 countries and lasted more than six 
years, it is useful to consider the MTN outcome in terms 
of its various parts. These include the following: 


1. tariff concessions, 
2. non-tariff measures, and 
3. international commodity arrangements. 


TARIFF CONCESSIONS 


The agricultural tariff and commodity related non-tariff 
barrier negotiations were conducted on the basis of 
bilateral requests and offers, in contrast to the “formula” 
approach used in the industrial tariff negotiations. 


TABLE 1. ESTIMATED VALUE OF CANADIAN EXPORTS BENEFITING FROM MTN TARIFF CONCESSIONS, BY COM- 


MODITY, SECTOR, AND PRINCIPAL EXPORT MARKET? 


Commodity U.S. 


T_T 


Grains and Oilseed Products 88.0 
Meat and Livestock 353.0 
Dairy is 
Fruits and Vegetables 30.0 
Tobacco Zh 
Seeds and Nursery Stock 2M 
Miscellaneous Agricultural Products 2.9 
Total 499.0 


EEC Japan Other> Total 
$ million 

- 269.1 - 357-1 
13.4 131.8 ZZ 500.4 
8.0¢ -- = 9.3 
15.8 0.6 this: 47.6 
78.5 a 1.6 82.8 
4.5 ~— 0.2 25.8 
7.4 0.2 _ 10.5 
127.6 401.6 5.4 1,033.6 


4 Based on 1978 exports. 


bPrincipally Switzerland, Sweden, Finland, New Zealand, and Australia. 


© Estimated value of increased exports of aged cheddar cheese. 


Canada’s major agricultural trade negotiations were 
with the United States, Japan, and the EEC, and it is 
estimated that, on the basis of 1978 data, over $1 
billion worth of Canadian agricultural exports to these 
three markets will benefit from MTN concessions (Table 
1). The largest gains were made in the U.S. market, 
where concessions of nearly $500 million were obtained. 
In return for these concessions, a recent report estimates 
that Canada’s agricultural trade concessions to the 
United States will have a trade coverage of $423 million 
(2). Concessions by Japan cover a 1978 trade value of 
approximately $400 million, of which $252 million 
represents the binding at free of the tariff on rapeseed 
and other oilseeds. Although this does not represent an 
improvement compared with current terms of access, 
the provision of a binding on these products gives a 
much greater degree of assurance in relation to future 
trade. Concessions obtained from the EEC affect exports 
valued at about $130 million in 1978. 


Results by Market 
United States 


Of particular significance to Canada is the breadth and 
depth of concessions obtained from the United States. 
These cover nearly $500 million of imports from Canada 
and represent about 80 percent of Canada’s dutiable 
agricultural exports to that country. Of this total, about 
$230 million will enter duty free after the MTN results 
are fully implemented, and an additional $60 million 
will be subject to tariff reductions of 50 percent or 
more. The balance will benefit from tariff cuts of 30 - 50 
percent. 


In the negotiations with the United States, Canada made 
major progress in eliminating or significantly reducing 


Ww 


several tariff disparities which have been long-standing 
irritants to Canadian producers and processors. For 
example, the negotiations will result in the following: 


1. the elimination of the high over-quota rates on 
table and seed potatoes, resulting in Canadian 
and U.S. rates being matched at 35¢ per 100 
pounds; 


2. the elimination of the U.S. tariff rate quotas 
on live cattle and the harmonization of most 
Canadian and US. cattle tariffs at 1¢ a pound; 
and 


3. the reduction and the harmonization of the 
two countries’ tariffs on corn and barley at 
5¢ a bushel. 


Other products for which reductions and matched 
tariffs were also obtained include live hogs and most 
pork products (except canned), beef and veal, most 
potato products, mustard seed, soybeans, and sunflower 
seed. 


All regions and virtually all sectors of Canadian agri- 
culture will benefit from improved access into the 
United States, and in many cases specific high priority 
negotiating objectives requested by individual provinces 
have been achieved — for example, the request that the 
United States reduce its rate on “‘portion control” beef 
cuts from 10 percent to 4 percent. Moreover, notwith- 
standing the separate GATT Article XXVIII renegotia- 
tions involving a net increase in the protection for 
Canada’s fruit and vegetable growers and processors, 
Canadian horticulture will also benefit from significant 
U.S. tariff reductions as a result of the MTN. 


In the agricultural settlement with the United States, 
Canada made smaller tariff reductions than the United 
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States, but for a relatively larger volume of trade. How- 
ever, some of the Canadian concessions involve only 
the binding of rates which had been unilaterally reduced 
for some time. 


Japan 


While Japan did not respond to several Canadian re- 
quests, Canadian agriculture did obtain benefits covering 
about $400 million of exports. These included rapeseed, 
rapeseed oilcake and oil, mustard seed, pork, frozen and 
canned corn, and edible offals. Canada also has an 
opportunity to compete for an expanded grain-fed 
beef quota. The major gain in the Japanese market came 
through obtaining tariff bindings and, in most cases, 
tariff reductions on a range of products which were 
previously not subject to GATT bindings. When a 
tariff has been bound, a further negotiation is required 
and compensation must be paid if it is subsequently 
increased. 


The EEC 


Limited but significant concessions were obtained from 
the EEC covering about $130 million worth of Canadian 
agricultural exports. Major items include tobacco; 
edible offals; frozen, wild blueberries; canned and frozen 
corn; maple syrup; and dried peas and beans. In addition, 
an improved access agreement for aged Canadian cheddar 
cheese was negotiated, involving establishment of a 
special quota of 2 750 tonnes (6.1 million pounds) at a 
reduced minimum import price and a reduced, fixed 
levy, compared with the existing system which has 
restricted Canadian cheddar exports to less than 500 
tonnes a year. Moreover, the new agreement will permit 
sales of Canadian cheddar in retail as well as wholesale 
packs. In return for this improved access and an EEC 
undertaking not to undercut Canadian cheese prices 
through the EEC’s cheese export subsidy system, Canada 
agreed to the following: 


1. the current Canadian global cheese import 
quota of 45 million pounds will be maintained, 
subject to review in 1982; and 


2. Canada will not disrupt internal EEC cheese 
prices. 


Since the EEC was not prepared to negotiate any funda- 
mental changes in the nature of its Common Agri- 
cultural Policy, there will be no changes in the EEC’s 
system of variable import levies which will continue to 
govern Canada’s major grain exports, particularly wheat 
and barley. 
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Other Countries 


In addition to obtaining new or more secure access for a 
wide range of agricultural products in the three major 
markets, Canadian agriculture will also benefit from a 
more limited number of concessions to some of the 
smaller export markets, particularly New Zealand, 
Australia, the Nordic countries, and Switzerland. The 
concessions negotiated in these markets include tobacco 
(Australia and Finland), canned or frozen corn or both 
(Switzerland, Sweden, and Finland), fed beef (Switzer- 
land), apples (Finland), and fresh or frozen pork (New 
Zealand). Negotiations with some developing countries 
are still continuing. 


Results by Sector 
Grains and Oilseeds 


United States 


The Canadian-U.S. tariff negotiation will yield signif- 
icant benefits for Canadian oilseed and oilseed product 
exports. The United States will eliminate its tariffs on 
soybeans, mustard seed (exports valued at $11 million in 
1978), and sunflower seed ($0.9 million). It will also 
reduce the rates on flaxseed from 50¢ to 23¢ a bushel 
($5.5 million), on rapeseed from 1¢ to 0.4¢ a pound, on 
edible rapeseed oil from the present duty of 2.4¢ a 
pound to the reduced rate of 7.5 percent, on hydro- 
genated rapeseed oil from S5¢ a pound to 9 percent, and 
on corn oil from 10 percent to 4 percent. The United 
States will also eliminate the 2¢ a pound tariff on ground 
mustard. The results, by eliminating or significantly 
reducing several tariff disparities, will benefit Canadian 
oilseed producers and processors, particularly in the 
Prairie Provinces. The respective concessions on vegetable 
oils will not be initiated until 1983. 


The United States will make a major reduction on its 
tariff on corn from 25¢ a bushel to 5¢ a bushel. The 
Canadian tariff on corn, currently 8¢ a bushel, will be 
reduced to the same 5¢ level. The U.S. tariffs on oats 
($1.4 million), rye ($0.5 million), and certified seed 
corm ($2.6 million) will be eliminated and the tariff on 
barley for malting purposes ($13 million) reduced from 
7.5¢ a bushel to match the Canadian tariff at 5¢ a 
bushel.’ The U.S. tariff of 10 percent on wheat gluten 
will be reduced to 4 percent for animal feed use and to 


1There will be no change in the Canadian Wheat Board import 
permit system for wheat, barley, and oats. 


8 percent for other use. In 1978 Canada exported $6.5 
million worth of wheat gluten to the United States. 


The competitive position of the Canadian bakery in- 
dustry should be significantly enhanced by the elimina- 
tion. of the U.S. tariffs on biscuits and cakes ($27 
million) and macaroni and similar pasta products ($10.7 
million). 


The EEC 


Since the EEC was not prepared to negotiate any funda- 
mental changes in the nature of its Common Agricultural 
Policy, the MTN will lead to no change in the EEC’s 
system of variable import levies which will continue to 
govern Canada’s major grain exports, particularly wheat 
and barley. However, Canada still has outstanding 
GATT rights on quality wheat resulting from the forma- 
tion of the six-member EEC and its subsequent enlarge- 
ment to nine member states. As a result of the MTN, 
Canada and the EEC have agreed to meet in 1982 to 
examine the question of the disposition of Canada’s 
outstanding GATT rights regarding exports of quality 
wheat to the EEC. 


Japan 


Japanese wheat and barley imports, administered by the 
Japanese Food Agency, will continue to enter duty free. 
Canada exported $281 million worth of wheat and 
barley to Japan in 1978. 


Japan has offered to bind duty free entry for rapeseed 
($241 million), soybeans ($9.5 million), mustard seed 
($2.8 million), and rapeseed oilcake ($1.6 million). 


Japan will also reduce and bind the tariffs on rye from 
15 percent to 7 percent ($6.5 million), rapeseed oil from 
20 yen/kg to 17 yen/kg ($7.8 million), and vegetable 
protein from 25 percent to 12.5 percent. 


The statutory Japanese tariff rates for mustard flour and 
prepared mustard have been reduced from 30 percent 
(temporary rate 20 percent) to 15 percent for retail 
packs and from 25 percent (temporary rate 16 percent) 
to 12.5 percent for other pack sizes. The Japanese tariff 
for unsweetened biscuits and cookies and crackers 
(excluding rice products) is being reduced from 35 
percent to 30 percent and for sweetened biscuits and 
cookies and crackers from 40 percent to 34 percent. 


Status of the International Wheat Arrangement 


Negotiations on a new International Wheat Arrangement 
were conducted separately from the MTN. These negotia- 


tions have as yet not been successful and have been 
postponed indefinitely. They will be resumed as soon as 
conditions necessary for a successful conclusion appear 
to exist. 


Livestock, Meat, and Meat Products 


United States 


Canada obtained major concessions from the United 
States on live cattle and portion control beef cuts. In 
most instances, the generally higher U.S. cattle tariffs 
will be reduced from present rates of 1'4¢ to 2'4¢ a 
pound and matched with Canadian tariffs at a new, 
lower level of 1¢ a pound. The U.S. concessions include 
the removal of tariff rate quotas on live cattle under 
200 pounds and over 700 pounds. Canadian exports of 
live cattle in this category in 1978 totaled $108 million. 
Negotiations on the U.S. tariff for live cattle from 200 
to 700 pounds are continuing. 


On portion control beef cuts, the United States used its 
maximum Trade Act authority to cut the tariff from 10 
percent to 4 percent, a concession which should enhance 
Canada’s ability to supply the large hotel, restaurant, 
and institutional trade in the United States. This also 
significantly reduces the large differential between U.S. 
and Canadian tariffs on this high value product. Sales of 
portion control beef cuts will, like most other beef 
shipments from all countries, come within the volumes 
permitted to be imported under the U.S. Meat Import 
Law. U.S. and Canadian tariffs on fresh, chilled, or 
frozen beef and veal will be reduced from 3¢ a pound 
to 2¢ a pound ($73 million Canadian exports in 1978) 
and the U.S. 0.7¢ a pound tariff on cows for dairying 
($2 million) will be eliminated as a result of the MTN. 


Because of the U.S. tariff reduction on pork, duties on 
Canadian exports of prepared or preserved pork products 
(except sausages), unboned, uncooked, and packed in 
airtight cartons, will be reduced from 2¢ a pound to l¢a 
pound. The tariff on pork sausages will be cut from 
1.6¢ or 1.625¢ a pound to 0.6¢ a pound ($4.2 million). 


The U.S. tariffs on live horses, valued at more than $150 
a head ($50 million), edible meat offals ($2 million), 
cattle semen ($2 million), live hogs ($25 million), and 
fresh or frozen pork ($49 million) will be eliminated. 


The EEC 


EEC tariff reductions and bindings of interest to Cana- 
dian exporters of livestock, meat, and meat products 
include edible beef and pork offals, from 7 to 9 percent 


CANADIAN FARM ECONOMICS Vol. 14 No. 5 


to 4 percent, and pork and beef livers, from 11 percent 
to 7 percent (accounting for more than $10 million 
worth of exports in 1978). Small tariff reductions were 
also made on certain animal fats. 


Canadian exporters of high quality fed beef will be 
able to compete for part of a global “hotel” beef quota 
of 10000 tonnes which the Community will establish 
at a fixed tariff of 20 percent (i.e., no levy). 


Japan 


Japan has offered to bind duty free entry for several 
products including tallow (in 1978 exports were $11.3 
million), breeding cattle ($3.7 million), and horsemeat 
($4.4 million). They are also binding the current tariff 
on frozen sausages. 


Japan will also reduce and bind the tariffs on edible 
beef offals from 25 percent to 15 percent ($1.3 million), 
and for chicken legs to 10 percent and turkey meat to 
5 percent. 


In addition, Canada obtained on an unbound basis a 
reduction of fresh and frozen pork from 10 percent to 
5 percent, plus a variable component in certain circum- 
stances. In 1978 Canadian exports of fresh and frozen 
pork to Japan totaled $110 million. Canada will also 
have the possibility of competing for a share of an 
enlarged Japanese quota for grain fed beef which will 
increase to 30,000 tons by 1982. 


Dairy Products 


The United States 


The United States will reduce its tariff on unprocessed 
cheddar cheese from 15 percent to 12 percent and on 
processed cheddar from 20 percent to 16 percent. In 
1978 Canada exported $1.3 million worth of cheddar 
cheese to the United States. The U.S. tariffs on Swiss 
type cheeses will be reduced from 8 percent to 6.4 
percent and on certain Italian type cheeses from 10 
percent to 7.5 percent. In 1978 Canada exported $33,000 
worth of Swiss type cheese to the United States. The 
United States will also reduce the current tariff of 1.3¢ 
a pound for certain casein mixtures to 0.2¢ a pound. 


After the MTN, however, Canadian exports of most 
types of cheese to the United States will be limited by 
quotas to 2 044 tonnes (4.5 million pounds) a year. Of 
this total, 833 tonnes (1.8 million pounds) is reserved for 
aged Canadian cheddar, 70 tonnes (154,000 pounds) for 
Swiss type cheeses, and the remaining 1 141 tonnes (2.5 
million pounds) is to be allocated to other cheeses not 
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specifically provided for. If it is necessary in order to 
fill these quotas, Canada will be able to price cheese 
exports to the United States down to the U.S. wholesale 
price for similar cheese without fear of countervailing 
action. Soft cured cheeses, e.g., Camembert, Brie, Oka, 
and cheeses made from sheep or goat’s milk are exempt 
from these quotas. 


The EEC 


As indicated above, within the MTN a new arrangement 
for the export of aged Canadian cheddar cheeses was 
worked out with the Community. The new terms of 
access should assist Canadian exporters to re-establish 
their trade, particularly in the U.K. market. Since the 
United Kingdom joined the EEC in 1973, Canadian 
exports of cheddar cheese to that country have averaged 
less than 500 tonnes, well below pre-accession levels. 
The arrangement provides that adjustments will be made 
in the levy charged against Canadian cheddar cheese to 
ensure that the quota can be filled. 


Fruits and Vegetables 


The United States 


Canada won from the United States important con- 
cessions in the fruit and vegetable sector. For many 
years the United States has imposed a tariff rate quota 
system on seed and table potatoes whereby the ‘“‘within- 
quota’”’ tariff was 37.5¢ per 100 pounds and the “‘over- 
quota” tariff 75¢ per 100 pounds. A long-standing 
objective of the Canadian industry has been to eliminate 
this system. In the MTN the United States agreed to 
eliminate the quotas and to match the tariffs with 
Canada at 35¢ per 100 pounds. Canadian exports of seed 
and table potatoes amounted to $6.7 million in 1978. 
In addition, the U.S. tariff on prepared potato products, 
including frozen french fries, has been reduced from 
17.5 percent to 10 percent and matched with the 
corresponding Canadian rate. Canadian exports of these 
products in 1978 were 1.4 million. The U.S. tariff for 
fresh or frozen carrots of 6 percent will be reduced to 
1¢ a pound for baby carrots and 0.5¢ a pound for other 
carrots. In 1978 Canada exported carrots valued at 
$4.8 million to the United States. 


The United States is a key market for fresh and frozen 
blueberries which, as a result of the MTN, will enter 
duty free. In 1978 Canada exported about $4.2 million 
worth of fresh and $10 million worth of frozen blue- 
berries to the United States. 


Canada obtained tariff cuts on other fruits and vege- 
tables, including 60-percent reductions on prepared or 


preserved onions, frozen cranberries, fiddleheads, and 
cut-up rutabagas and 50 percent on frozen raspberries. 


The, EEG 


EEC fruit and vegetable tariff reductions and bindings 
of interest to Canadian exporters include those on 
frozen wild blueberries from 20 percent to 4 percent 
($2.8 million in 1978), canned and frozen corn from 13 
percent with a variable component to 8 percent with a 
variable component ($10.5 million), and on seed potatoes 
from 9 percent to 7 percent ($1.1 million). In addition, 
the EEC will reduce the tariff on apples imported 
between January 1 and March 31 each year from 10 per- 
cent with a minimum of 1.7 European Units of Account 
(EUA) per 100 kg to 8 percent with a minimum of 2.3 
EVA per 100 kg. 


Japan 


Japan agreed to reduce and bind the tariffs on frozen 
and canned corn from 25 percent to 12.5 percent ($0.2 
million), and frozen berries (excluding strawberries) 
from 20 percent to 10 percent ($0.1 million). 


Canada has also obtained a new tariff binding at the 
current level of 10 percent on frozen vegetables (ex- 
cluding potatoes). Canada exported $204,000 worth of 
these products to Japan in 1978. 


Article XXVIII Negotiations 


On March 12, 1979 Canada introduced a revised tariff 
schedule for a range of fruits and vegetables following 
the Tariff Board’s detailed study of the industry and 
extensive renegotiations with our trading partners. These 
negotiations were conducted separately from the MTN 
under the provisions of GATT Article XXVIII. This 
article allows for the increase of tariff rates, provided 
that adequate compensation is negotiated with trading 
partners adversely affected by the changes. 


These tariff changes included increases in tariff protec- 
tion for most fresh produce during the domestic market- 
ing season and removal of the duty in the off-season 
when Canadian produce is not available. Increased 
protection was provided for most processed products 
which have been subject to specific (cents per pound) 
rates of duty by replacing them with ad valorem rates 
designed to recapture some of the protection “lost’’ as 
a result of rising prices. 


There were also several tariff decreases as a result of the 
Tariff Board’s report and the renegotiations with our 
trading partners. These were implemented on March 12, 


while the tariff increases were scheduled to be put in 
effect on October 1, 1979. The tariff bill (Bill C-51) was 
given first reading on March 19 but was not approved 
before Parliament was dissolved. The tariff decreases 
have been effectively continued by Order in Council 
under section 17 of the Financial Administration Act. 
The tariff bill to establish the higher tariff rates is ex- 
pected to be introduced shortly after the opening of 
Parliament on October 9, 1979. 


Tobacco 
The United States 


Both Canada and the United States will set their tariffs 
for Virginia type tobaccos at 12.75¢ a pound for un- 
stemmed and 20¢ a pound for stemmed. The U.S. tariff 
on stemmed will be reduced from 40¢ a pound to 20¢ 
a pound, while the corresponding Canadian tariff will be 
reduced from 30¢ a pound to 20¢ a pound. For un- 
stemmed, Canada will reduce its 20¢ a pound tariff to 
the existing U.S. rate of 12.75¢ a pound. In addition, 
the United States has given Initial Negotiating Rights to 
Canada for both of these items. This means that the 
United States cannot change these tariffs without first 
negotiating with Canada, regardless of the actual amount 
of trade involved. 


In 1978 the United States imported $2.7 million worth 
of these types of tobacco from Canada; corresponding 
Canadian imports from the United States were valued at 
$8.1 million. 


The EEC 


After wheat and barley, tobacco is Canada’s third 
largest agricultural export to the EEC. The EEC will 
consolidate three existing tariff items into one with an 
effective maximum specific duty of 30 EUA per 100 kg 
(21.9¢ a pound), compared with the existing maximum 
duty of 45 EUA per 100 kg (32.8¢ a pound) which 
applies to most of Canada’s unmanufactured tobacco 
exports. In 1978 Canadian tobacco exports to the EEC 
totaled $78.5 million. 


Seeds and Nursery Stock 


The United States 


U.S. tariffs on some forage seeds of interest to Canada 
will be eliminated. These include alsike, red, sweet, and 
other clover ($6.2 million) and creeping red fescue 
seed ($7.4 million). The U.S. tariffs on nursery stock 
with earth attached were reduced from 5.5 percent to 
2.2 percent and from 7.5 percent to 3 percent. Canadian 
exports of nursery stock expected to benefit from this 
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concession were estimated at $3.3 million in 1978. The 
U.S. tariff on fresh-cut flowers is being reduced from 
10 percent to 8 percent. Canada exported almost $1 
million worth of cut flowers to the United States in 
1978. The U.S. tariff of 9¢ a pound on onion seed is 
being eliminated. 


The EEC 


The EEC will reduce its tariff on grass seeds, including 
meadow fescue, rye grass, timothy, red fescue, cocks- 
foot grass, and bent grass from 6 percent to 4 percent. 
In 1978 Canada exported $4.5 million worth of these 
seeds to the EEC. 


Miscellaneous Agricultural Products 


The United States 


The United States will remove the current tariff of 2 
percent on bovine hides and skins in pieces and on 
whole calf hides or skins ($1.5 million). The tariff on 
feathers and downs, other than ostrich, imported by the 
United States will be reduced from 15 percent to 7.5 
percent ($729,000). The U.S. will also lower its tariff 
on certain flavoring extracts and nonalcoholic fruit 
flavors from 6 percent to 2.4 percent, and remove the 
0.4¢ a pound tariff on split dried peas. 


The EEC 


Although the current duty-free status is expected to 
continue, the EEC’s reduction in the bound rate for 
peas and beans from 4.5 percent to 3 percent will 
provide added security for Canadian growers and ex- 
porters. In 1978 Canada exported peas and beans to 
the EEC valued at $7.1 million. The EEC tariff on maple 
syrup will be reduced from 20 percent to 10 percent. 
EEC imports of maple syrup from Canada in 1978 were 
valued at $319,000. 


Japan 


The Japanese tariff for dried peas will be reduced from 
12 yen/kg with an ad valorem equivalent (AVE) of 15.9 
percent to 10 percent. 


Canadian Tariff Concessions 


These improved opportunities for Canada’s agricultural 
exports were of course not free; nothing is given away 
in a trade negotiation. The cost, however, in terms of 
protection foregone by Canadian agriculture, will not 
be as great as some feared. For example, there are no 
changes in the Canadian global import quota levels for 
cheese, eggs, and turkeys. A minimum quantitative 
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access commitment of 139.2 million pounds has been 
offered on beef and veal, but this volume is below the 
existing annual restraint level. 


Several Canadian agricultural tariff concessions reflect 
the binding of the ““temporary”’ tariff reductions which 
have been in effect since 1973. Moreover, most tariff 
cuts will be phased in during an eight-step, seven-year 
period, which should give Canadian producers and 
processors enough time to adjust to the new competitive 
conditions. An estimate of the value of imports on 
which tariff concessions were made is in Table 2. 


TABLE 2. ESTIMATED VALUE OF TRADE AFFECTED BY 
MTN TARIFF CONCESSIONS OFFERED BY CANADA, BY 
COMMODITY SECTOR@ 


Commodity Sector Value 
$ million 

Grains and Oilseed Products 212.1 
Meat and Livestock 358.3 
Dairy a pas 

Fruits and Vegetables 87.9 
Tobacco 15:3 
Seeds and Nursery Stock 17.9 
Miscellaneous Agricultural Products 186.4 
Total 878.0 


4Based on 1978 imports. 


NON-TARIFF MEASURE AGREEMENTS 
AFFECTING AGRICULTURAL TRADE 


In addition to the commodity-related tariff and non- 
tariff barrier negotiations, the MTN resulted in agree- 
ment to elaborate, interpret, and modify some of the 
general trading rules governing world agricultural and 
industrial trade. In particular, international codes have 
been negotiated on subsidies and countervailing duties, 
anti-dumping duties, technical barriers to trade (i.e., 
standards), import licensing procedures, and customs 
valuation. These new rules or codes should give much 
greater assurance and certainty of access to foreign 
markets and gradually provide more effective pro- 
cedures for resolving problems in these areas. 


Of these non-tariff measure agreements, the most 
significant to agriculture is the Agreement on Subsidies 
and Countervailing Duties. U.S. application of the 
subsidies and countervailing duties code will be a major 
gain for Canada. When the U.S. law is brought into 
conformity with the code it will be necessary for the 
United States to demonstrate injury before counter- 
vailing duties can be levied against Canadian exports 


indirectly benefiting from government assistance, e.g., 
DREE grants to food processors or commodity price 
support payments. This is not now the case in the 
United States for dutiable goods and constitutes a 
major irritant and non-tariff barrier. 


The Agreement on Subsidies and Countervailing Duties 
contains a special section dealing with agricultural 
export subsidies. Although agricultural export subsidies 
are not prohibited, the new agreement provides some 
modest but worthwhile improved international dis- 
ciplines. For example, there will be better recourse to 
the GATT dispute settlement machinery if subsidized 
exports displace Canadian exports in individual third 
markets (under the existing rules Canada had to prove 
that its share of world trade had declined). In addition, 
the agreement states that signatories shall not grant 
agricultural export subsidies to individual markets in a 
manner which “results in prices materially below those 
of other suppliers to the same market.” In other words, 
subsidized exporters should not lead the market down 
by engaging in predatory export subsidization. 


MULTILATERAL COMMODITY ARRANGE- 
MENTS 


In addition to the bilateral request-and-offer negotia- 
tions on agricultural products, multilateral commodity 
arrangements for dairy products and beef were agreed 
upon as part of the MTN. These will provide new inter- 
governmental consultative mechanisms which can be 
expected to improve international market monitoring 
and analysis of these sensitive sectors, and encourage 
cooperative solutions (as opposed to unilateral actions) 
in the event of extreme market situations. 


An International Dairy Arrangement has been negotiated 
to maintain greater stability in world trade for dairy 
products. It provides for the establishment of an Inter- 
national Dairy Products Council, under which members 
will exchange information and engage in consultations 
related to trade in dairy products. This arrangement 
contains minimum export price provisions for certain 
milk powders, milk fat, and particular types of cheese. 
Canada’s willingness to adhere to the milk powder 
arrangement is conditional upon our ability to continue 
to market traditional quantities of skim milk powder 
in Mexico and the Caribbean rim. 


The International Arrangement for Bovine Meat is 
essentially an instrument for exchanging information 
and carries no economic obligations. It is expected that 
this new information exchange and consultation mech- 
anism will provide improved and more timely market 


information for the beef sector, and assist in reducing 
the instability and fluctuation in prices which has char- 
acterized the world beef market in recent years. 


Agreement was also reached that further consideration 
will be given, within the GATT framework, to establish- 
ing improved consultative measures which would deal 
with future problems in the agricultural sector. 


CONCLUSION 


The Tokyo Round of trade negotiations had led to 
improved terms of access for Canadian agricultural 
exports amounting to over $1 billion, approximately one 
fifth of total farm exports. The agreements reached on 
non-tariff measures, particularly export subsidization 
and countervailing duties, can also be expected to 
provide greater assurances for future agricultural exports. 
The international commodity arrangements for dairy 
products and beef should contribute to greater stability 
in world markets for these products. 


The outcome of the MTN is a first step in obtaining 
some liberalization in international trade in farm prod- 
ucts. Although many problems remain, the results will 
determine the trading framework facing Canadian 
agriculture for much of the 1980s and 1990s. The new, 
expanded and more certain export opportunities which 
have been opened up should benefit virtually all sectors 
of the agricultural industry. The results of the negotia- 
tions, however, represent a beginning, not an end. It 
will now be up to the Canadian agriculture and food 
industry to capitalize on the new market opportunities 
which the MTN have provided and to transform these 
opportunities into actual sales. 
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VARIABILITY OF HIGH PROTEIN MEAL PRICES 


J.W. Duncker* 


INTRODUCTION 


High protein meal (meal) prices have been erratic since 
1971. Meal prices have fluctuated even more than those 
of cereals in world markets. Identifying and weighing 
factors which determine meal prices in world markets 
helps to develop a more analytical market outlook for 
oilseeds and their products. It also contributes to the 
development of policies and programs to assist in balan- 
cing the growth of Canada’s oilseed industry. 


This paper discusses some of the factors and relation- 
ships which affect meal prices. It also analyzes differen- 
ces between meal and cereal (particularly coarse grain) 
price behavior by tracing differences in their supply and 
demand patterns. Meal and feed grains have many links. 
They are combined in feed rations, and oilseeds and feed 
grains often compete for the same land. After a more 
analytical understanding of this framework, information 
about one will help explain or predict the behavior of 
the other. 


Meal is derived from a variety of sources, mainly of 
vegetable origin. More than 90 percent of the world’s 


*J.W. Duncker is an economist with the Commodity Markets 
Analysis Division; Policy, Planning and Economics Branch; 
Agriculture Canada; Ottawa. The author expresses his apprecia- 
tion to all those who have helped with their comments and 
advice during the writing of this paper. 
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World prices of high protein meal have shown great 
variability during the last eight years, even more than 
those of cereals. This has been due to peculiar supply 
and demand factors. World meal price behavior during 
the next five years might be less erratic. 


meal production originates in a few oil-bearing plants, 
i.e., soybean, peanut, sunflower, cotton, and rapeseed. 
Meal is the cake left after the oil is extracted from the 
seed. One non-vegetable source is fish meal; its relative 
importance has been declining, however, because the 
seas’ resources are not increasing. Meal from other 
animal sources, such as meat, bones, blood, and feathers, 
is economically less important, as are brewery by- 
products and synthetic products. 


Meal is often considered a by-product of oilseed pro- 
cessing because in most oilseeds it is second in value to 
the extracted oil. It is dominant, however, in the soy- 
bean, both in volume (80 percent) and value (60-65 
percent). Soybeans are the source of about 65 percent 
of the world’s meal production and account for 75 
percent of the world’s meal exports (Table 1). During 
the past two decades there has been a significant produc- 
tion increase in meal, mainly because of the spectacular 
increase in world soybean production. The production 
increase first occurred in the United States, and more 
recently in South America. 


Use of meal is a relatively modern phenomenon. Because 
of its high protein content (35-50 percent), meal is 
mainly used in feeding livestock and poultry. Protein, 
a combination of amino acids (different combinations 
occur in different meals), generally provides the material 
for physical animal growth. This is in contrast to (but 
complementary to) other feedstuffs — mainly feed 
grains — which are primarily energy sources. 


TABLE 1. WORLD PRODUCTION AND EXPORTS OF MEAL@ 


Slee eee eS ee eee ee ee Se eee Se Se ee ee ee eS > SE oe 


Meal 1973 1974 
Production» 

Soybean Meal 57.3 61.1 
Fish Meal 9.1 8.8 
Peanut Meal 6.8 6.1 
Sunflower Meal 5.6 5.9 
Cottonseed Meal 12.4 10.7 
Linseed Meal ae 1.5 
Rapeseed Meal 7. 3.9 
Others 2.4 2.0 
Total 100.0 100.0 
(Total, ‘O00 Tonnes) (58 100) (68 950) 
U.S. Share of Total 49.1 49.4 
U.S. Share of Soy Meal TTS) 74.7 
Brazil's Share of Soy Meal 11.0 13.8 
Exports 

Soybean Meal 69.9 73.8 
Fish Meal ES 8.5 
Peanut Meal 8.7 6.7 
Sunflower Meal 2S 2.0 
Cottonseed Meal 4.0 2.9 
Linseed Meal 22 18% 
Rapeseed Meal 2.8 2-1 
Others 2.8 Zs 
Total 100.0 100.0 
(Total, ‘000 Tonnes) (25 960) (27 640) 
U.S. Share of Total 58.7 59.2 
U.S. Share of Soy Meal 82.3 78.4 
Brazil’s Share of Soy Meal 16.5 20.6 


aForty-four percent soybean meal equivalent. 
Adapted from various USDA Foreign Agriculture Circulars. 
bProduction available. 


Meal is used almost wholly as an ingredient in livestock 
and poultry rations. The growth of livestock feeding is 
largely linked to increased demand for livestock prod- 
ucts in the industrial world, and more recently in the 
new oil-rich countries, due to their rising real incomes 
and living standards. In many areas land resources and 
traditional feeding practices have become insufficient 
to meet this growing demand. Hence, livestock and 
poultry feeding is becoming more sophisticated. Live- 
stock rations are increasingly being produced com- 
mercially and on a large scale. Technological develop- 
ments during the past two decades permit analysis of 
feed ingredients and their compounding to achieve 
nutritionally balanced least-cost combinations of in- 
gredients. In many areas ingredients have to be imported. 


The importance of meal production (meal basis) is 
increasing in Canada. Not only is the production of 
rapeseed and soybeans increasing but the quality of 
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1975 1976 1977 1978 
percent 
58.0 62.8 61.3 64.1 
9.4 8.8 Se7 We 
6.6 6.8 6.7 Sy) 
5.5 4.6 Bat brs 
11.8 8.9 10.5 9.7 
1.6 1.5 1.4 1.6 
4.6 4.4 3.9 4.0 
1.5 2.3 2.4 ZS 
100.0 100.0 100.0 100.0 
(64 360) (72 650) (66 320) (78 850) 
42.1 46.1 42.3 47.3 
66.1 68.9 63.2 67.7 
19.6 17/5 21.8 14.5 
72:7 74.1 TAS) 75.6 
9.9 7.8 7.0 6.4 
6.7 8.3 6.5 6.2 
1.6 a7) 2.0 257 
3.0 2.1 2:2 2.5 
1.8 16 2.0 2.0 
We 1.8 2.1 Px 
2.8 27, 2.6 2:5 
100.0 100.0 100.0 100.0 
(27 590) (33 590) (32 660) (35 760) 

51.0 51.9 52.4 51.1 
68.3 68.5 67.1 64.8 
28.8 29.1 28.7 23.0 


rapeseed meal, use of which still meets some resistance, 
is improving. This improvement in quality has stimulated 
demand and therefore augmented the value of rapeseed 
meal and rapeseed and will continue to do so in Canada 
and abroad. 


Canadian soybean and rapeseed meal supplies for internal 
use and for export will remain only a minor source of 
total world supplies and world export supplies of meal. 
Their pricing, and the income of Canadian producers 
from the meal equivalent of their oilseed crops, will 
therefore be strongly influenced by world market prices 
for meal. 


HISTORICAL PRICE BEHAVIOR OF MEAL 


Before 1972, prices of meal, corn, and wheat were 
relatively low and steady compared with subsequent 
levels. Increased inflation (particularly in the United 
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States), floating exchange rates, commodity speculation, 
nationalist tendencies, the fuel oil crises, recurring 
recession, all factors interdependent to some extent, 
have since had an unsettling impact on meal demand, 
supply, and prices. In 1972, prices of all categories of 
feed ingredients increased strongly; however, the in- 
crease for meals was much steeper than for cereals. In 
May 1973 the soybean meal price in Decatur reached 
U.S. $342 a ton, compared with $105 in June 1972, a 
jump of about 325 percent. In contrast, not until 
January 1974 did the wheat price increase 200 percent, 
and not until October 1974 did corn prices increase 
200 percent. 


The 1972 meal price increase was mainly due to a 
drastic decline in fish meal production in Peru and 
decreased groundnut meal production in West Africa 
which were not offset by the small increase in U.S. soy- 
bean supplies. The ensuing world supply tightness was 
aggravated by large soybean exports from the United 
States, mainly to the U.S.S.R. Wheat and corn prices 
also increased because of large wheat shipments to the 
Soviet Union. Soybean and cereal shipments to that 
country in particular had a strong speculative price 
effect. Recently the Soviet Union and Eastern Europe 
have been more committed to improving their living 
standards, especially by increasing the supply of meat 
products. The added demand potential for meal from 
the communist world which, in contrast to cereals, 
has not been regulated also contributed to meal price 
volatility. 


During 1974 and 1975, prices of meal, feed grains, and 
wheat basically moved together. However, a profit 
squeeze in the livestock industry and decreasing num- 
bers of poultry and hogs affected prices of both cereals 
and high protein meals. Reduced world supplies of meal 
(the 1974 U.S. soybean crop decreased more than 20 
percent) and cereals temporarily drove up prices towards 
the end of 1974. A serious downturn in the business 
cycle during most of 1975 again lowered prices. This 
recession tended to decrease world meat demand and 
therefore the (derived) demand for feed ingredients. 
The overall price decrease from 1973 to 1975 for meal 
was larger than that for wheat and feed grains. 


Meal price behavior differed from that of wheat and 
feed grains in 1976 and 1977. The anticipation, and 
later the realization, of meal supply shortages, because 
of reduced 1976 soybean plantings in the United States, 
were the principal causes of increased soybean prices 
during 1976 and early 1977. However, feed grain 
supplies became ample during the same period. Wheat 
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and corn prices actually declined. The lack of price 
cohesion of meal and corn, the two major feed elements, 
probably indicates a lack of substitutability of one for 
the other. If corn could satisfactorily replace meal, the 
steep price increase of meal would probably not have 
occurred. This is in line with the different nature of the 
two feed ingredients. Further questions which this 
raises about the relationships between the demand for 
meal and for feed grains are discussed in a subsequent 
section. 


Brazilian meal exports and the anticipation of a large 
1977 U.S. soybean crop again lowered meal prices in 
1977. However, the large decrease in North American 
exchange rates near the end of that year drove up 
cereal and meal prices in U.S. dollars, and depressed 
prices in the currencies of Western Europe and Japan. 
Use abroad increased and somewhat balanced the 
increase in 1978 North American cereal and oilseed 
production. 


Hence the evidence indicates that meal prices generally 
fluctuate more than cereal prices and sometimes move 
independently from them. 


WORLD SUPPLY, DEMAND, AND TRADE 


The differences in 1977-78 production and trade pat- 
terns between meal and feed grains are striking (Table 
2). World meal production of 84 million tonnes (82 
million tonnes of 45 percent soybean meal equivalent) 
is dwarfed by world coarse grain production of 700 
million tonnes, of which only a small percentage is 
used for food. 


Trade (relative to production) is much more prominent 
in the meal sector than in the coarse grain sector. Only 
12 percent of world coarse grain production is exported, 
whereas meal exports comprise about 45 percent of 
world meal production. 


Meal is produced in fewer countries and production is 
less equitably distributed than are feed grains. There is 
generally less self-sufficiency in importing countries 
and export availabilities are proportionally larger in 
exporting countries. Comparatively larger shipments 
are necessary to draw down surpluses and to meet 
shortages in different areas. 


The United States produces about 30 percent of the 
world’s coarse grains but almost 50 percent of the 
world’s meal. Therefore, external demand for meal 
has to be met more by U.S. export availabilities than 
external demand for coarse grains. The United States 
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TABLE 2. COMPARATIVE PRODUCTION AND TRADE OF COARSE GRAINS AND HIGH PROTEIN MEAL 


Coarse Grains@ 


High Protein Meal® 


Gross Gross Gross Gross 
Area Production Exports Imports Production Exports Imports 
million tonnes 

Canada 22.4 3.8 _ 1.8 1.1 6 
Australia 4.2 1.9 _ - - — 
Argentina and 

Paraguay 17.8 11.0 ~ 3.3 3.4 _ 
South Africa 10.8 2.8 = a — _ 
West and Central 

Africa _ _— _ ES 8 - 
South East Asia 22 1.3 ~ 6.2 2a — 
Brazil 14.4 1.0 = Tiaz/ 6.0 ~ 
Western Europe 

(EEC and Spain) 87.4 5.8 25.2 1.6 9 22.4 
Japan _ = 17.0 7 — 4.3 
U2S2o RR. 92.6 1.0 Puy 5.6 -- 1.0 
Eastern Europe 59.4 — 8.2 1.4 — 1.5 
United States 203.8 5251 — 40.8 21.8 — 
China _ — 0.1 6.7 A - 
Others 182.0 22 20.9 6.6 1.8 8.6 
Total 697.1 83.0 83.0 84.0 38.0 38.0 


3 Adapted from Foreign Agriculture Circular FG 2079, F.A.S., USDA, Washington. 
© Adapted from Food and Agriculture Organization C.C.P. OF/ST 79/4, REV. 1. 


exports more than 50 percent of its meal production 
(meal basis) but only about 25 percent of its coarse 
grain production. 


Soybean production in South America, particularly in 
Brazil, has lately become a mitigating factor. However, 
soybeans in Brazil (as in the United States) are grown in 
a limited area, and are therefore vulnerable to the 
changing weather. 


The European Economic Community (EEC) imports 
less than 20 percent of its feed grain requirement (4 
percent of world production, 30 percent of world 
trade). Cereal production is supported in the EEC and 
imports are levied, but it imports virtually all of its meal 
requirements which are imported duty free (about 25 
percent of world production, more than 50 percent of 
world trade), mainly through the Netherlands and West 
Germany. 


The U.S.S.R. and Eastern Europe import about 13 
percent of their coarse grain needs (2 percent of world 
production, 24 percent of world trade). The Soviet 
Union and Eastern Europe import relatively small 
quantities of meal, despite their large and growing 
livestock establishments. This is possibly due to the 
large wheat and feed grain imports required and the 
less developed feeding practices. The U.S.S.R. has a 
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large cattle industry for which lower grade wheat, which 
is produced in large quantities, is a sufficient protein 
provider. Meal is more expensive and less vital for 
livestock production and human consumption than 
feed grains and wheat. 


Japan, contrary to Western Europe, is equally dependent 
on meal and feed grain imports. However, its meal 
imports, in terms of world production, are larger. 


World meal exports then, are more concentrated in the 
United States and imports are more concentrated in 
Western Europe than the coarse grain equivalents. 


The extensive trade resulting from the concentration of 
world meal production and the distribution of meal 
demand is conducive to a high degree of price instability. 
There is little offsetting supply for a potential decrease 
in oilseed production in the United States, although 
production is increasing in South America. Likewise, 
a rise or fall in demand for meal in the EEC, because of 
economic or climatic causes, is not usually mitigated 
by changes in demand elsewhere, notwithstanding 
increasing demand in Eastern Europe and perhaps the 
Sapa, 


Because of the higher geographical concentration, world 
meal supply and demand tend to be more variable from 
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year to year than the feed grain equivalents. This tends 
to make meal prices more unstable than feed grain 
prices. In economic terms, both the curves of meal 
demand and supply tend to shift to a larger extent. 


Meal and edible oil are generally produced together. 
However, soybean meal and fish meal (even more so) 
are dominant products, both in quantity and value, 
compared with their co-products soybean oil and fish 
oil. Soybeans are produced and fish are caught primarily 
for meal. Soybean meal and fish meal combined occupy 
70 percent of world meal production and 80 percent 
of world meal exports. Therefore world meal supplies 
tend to react to and to adapt largely to meal prices. 
The complementary production of edible oils, through 
its price and the crushing margin has a minor disturbing 
effect on meal production and therefore meal prices. 


MEAL UTILIZATION 
Meal in Feed Production 


The demand for meal from the final consumer of meat 
and meat products is indirect. In terms of volume, meal 
is only a relatively small input into livestock feeding. 
Protein requirements in the cattle sector are generally 
not more than 10 percent of feed rations, in the hog 
sector 10-20 percent, and in the poultry sector 20-30 
percent. Those protein needs are partly supplied by 
cereals. However, protein meal is a_ proportionally 
more expensive ingredient than feed grains and wheat. 


In terms of value, meal feeding is only prominent in 
the poultry sector. But feeding variation exists within 
the chicken ration categories. 


TABLE 3. CHICKEN STARTER RATIONS 


Corn and meal are complementary feed ingredients. 
Substitution of one for the other is very limited. Corn 
is mainly an energy provider with relatively low protein 
content (9-10 percent), whereas meal generally has a 
protein content of 35-50 percent. Wheat can replace 
corn and to a certain extent meal as wheat has a higher 
protein content (12-14 percent). Wheat as a protein 
provider is used extensively in the U.S.S.R. and in 
Eastern and Western Europe. (Barley is usually not used 
in poultry rations; its energy content tends to be too 
low and its fiber too high.) However, large quantities 
of wheat are needed to substitute for meal in rations. 
This makes it a rather poor competitor for meal, parti- 
cularly if wheat prices are relatively high. On the other 
hand, meal can be used for energy requirements if its 
price is very low. There is somewhat more flexibility 
in protein requirements than in energy requirements. 


Poultry 


About 50 percent of the world’s meal supply is absorbed 
by poultry (mainly chickens). Poultry are accepted and 
produced around the globe. They are a more efficient 
feed user than cattle and hogs. The importance of 
poultry as a meat supply will likely increase (as it has 
already in Western Europe and dramatically so in Japan). 
Although poultry production has a shorter cycle than 
cattle and hog production, it has been quite volatile 
during its past 20 years of growth. 


Hogs 


Hogs, whose energy requirements are also more rigid 
than their protein requirements, consume about 30 
percent of the world’s meal supplies. Protein require- 
ments in swine rations average 15 percent. This can only 
be partially supplied by corn (with its 9-percent protein 


Rations 


Ingredient 1 2 
Corn 1,320 _ 
Wheat _ 1,480 
Meal 580 420 
Other@ 100 100 

Total 2,000 2,000 
(Crude Protein, %) (20.2) (20.1) 
(Metabol Energy, 

Kceal/Ib) (1,368) (1,337) 


pounds per ton 


700 1,425 - 750 
700 — 1,595 750 
500 475 305 400 
100 100 100 100 
2,000 2,000 2,000 2,000 
(20.1) (18.0) (18.0) (18.1) 
(1,354) (1,386) (1,352) (1,369) 


aFat — 20 |b, ground limestone — 25 |b, calcium phosphate — 30 Ib, salt — 5 Ib, vitamins — 20 Ib. 


Source: 
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1972 Poultry Feed Formulas, Ontario Ministry of Agriculture and Food, Toronto. 
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TABLE 4. CHICKEN BROILER FINISHER RATIONS 


Rations 
Ingredient 1 2 3 4 2 6 
pounds per ton 

Corn 1,195 630 1,257 _ 660 
Wheat — 1,330 630 = 1,405 660 
Meal 615 475 550 515 365 450 
Other 200 195 190 228 230 230 

Total 2,000 2,000 2,000 2,000 2,000 2,000 
(Crude Protein, %) (20.5) (20.5) (20.6) (20.5) (20.5) (20.6) 
(Metabol Energy, 

Kcal /ib) (1,450) (1,427) (1,437) (1,451) (1,425) (1,439) 
Source: 71972 Poultry Feed Formulas, Ontario Ministry of Agriculture and Food, Toronto. 


content) and wheat (13-percent protein content). 
Barley, which is prominent in Western Canada and 
Quebec, and which has a protein content of about 11 
percent, can also be used. 


Cattle 


Protein requirements for dairy cattle are generally less 
than 10 percent of total dry feed when the animal’s 
weight surpasses 150 kg; for beef cattle, protein require- 
ments are generally 8-13 percent. Meal use in cattle 
feeding is therefore small, compared with the number of 
cattle. Feeding requirements can largely be met by 
coarse grains and wheat. Ruminants have a different 
digestive system from that of hogs and poultry (mono- 
gastrics), allowing for more feeding flexibility. (At 
least 33 percent of their protein requirements can be 
met by urea, a petroleum based protein source.) Cattle 
feeding accounts for about 20 percent of meal dis- 
appearance in North America but much less in Europe 
and Japan. 


Hence meal is a relatively expensive feed ingredient 
which plays a dominant role only in poultry feed rations. 
(On August 31, 1979, in the Chicago market, the price 
of soybean meal, September delivery, was 1.87 times 
that of corn.) In hog and cattle rations it is a less impor- 
tant but still relatively expensive supplement. 


Meal Substitution 


Meal is less essential for animal survival than the energy 
providing feed grains. (Poultry consume only enough 
feed each day to meet their energy requirements.) 
Protein content and physical growth rate can be varied 
without serious physical ill effects — poultry after a 
considerable lag, hogs more readily. If warranted by 
economic conditions, meal can be eliminated to some 
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extent from livestock rations, particularly where live- 
stock feeding is less sophisticated. However, the existing 
meal substitutes — wheat, alfalfa, corn gluten, blood 
meal, and dry milk — are of lower quality, have a lower 
protein content, are often not available in sufficient 
quantities, and sometimes cannot be used for all live- 
stock categories. 


Substitution can normally only be carried out with a 
time lag. Therefore, the demand for meal tends to be 
inelastic in the medium-price range. This could change 
with the development of new feed grain varieties which 
are rich in protein. 


Profitability of Livestock Feeding and the Use 
and Price of Meal 


If livestock feeding is profitable, meal can be used 
profitably. Since meal is not easy to replace and the 
costs are often modest because of the small quantities 
involved (notwithstanding high prices per unit), meal 
demand tends to be inelastic. If meal is in short supply 
and complementary feed ingredients are not a restricting 
factor, prices might rise to great heights before demand 
decreases significantly. If meal supply is ample there 
is no immediate outlet for excess supply, except to 
replace feed grains as an energy source if meal prices 
are very low. Since meal is only a feed supplement, 
poultry and livestock numbers and supplies and prices 
of other complementary feed ingredients limit its use. 
Often the meal price has to decrease substantially 
before use will increase sufficiently to reduce excess 
stocks. 


If there is a profit squeeze or if livestock feeding is un- 
profitable, meal use also tends to be unprofitable. Since 
meal is often unessential and has a relatively high price 
per unit, there is a tendency to reduce its use in rations 
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TABLE 5. PROTEIN AND ENERGY REQUIREMENTS 


Ration Protein Energy 

% Kceal/Ib 
Free Choice Chicken Grower 11— 14 1,264 — 1,423 
Restricted Chicken Grower 16.4—16.7 1,233 — 1,386 
Laying Rations 15.0—17.0 1,258 — 1,309 
Chicken Broiler Starter 20.5 — 24.3. 1,379 — 1,450 
Chicken Broiler Finisher 20.5—20.6 1,427 — 1,451 


Source: 1972 Poultry Feed Formulas, Ontario Ministry of 


Agriculture and Food, Toronto. 


without necessarily replacing it if livestock feeding is 
unprofitable. In addition, poultry and hog numbers can 
be decreased rather rapidly, notwithstanding the rigid- 
ities of increasing large scale production. As a result, 
meal use or demand may decrease rapidly and prices 
might fall to where meal may become a substitute for 
feed grains. (In other words the change of the profit- 
ability of livestock feeding from positive to negative will 
generally cause the demand curve to shift to the left. 
As a result of hard economic facts, feeder mentality 
tends to change from “growth” to “‘survival.’’) 


The feeder tends to lose interest, to a degree, both in 
growth per animal and in growth of livestock numbers. 
The value of the marginal productivity of the growth 
agent (meal) decreases more than for the life-sustaining 
feed grains. At constant prices, meal use per animal 
tends to decrease more than feed grain use per animal, 
and more immediately for hogs and cattle than for 
poultry. Composition of poultry rations is more rigid 
in the short run. 


Furthermore, a change in livestock profitability will 
result in a decrease in livestock numbers. Hog and 
poultry numbers can be reduced faster than cattle 
numbers. Compared with cattle, hogs and poultry 
consume proportionally more meal than feed grains. 
Hence meal use will be reduced faster than feed grain 
use. Because of a profit squeeze the demand curve for 
meal will shift faster and further to the left than feed 


grain demand. Consequently, meal prices tend to decrease 
faster and lower than feed grain prices. 


If the profit squeeze is due to increasing feed costs 
rather than decreasing meat prices (or milk or egg 
prices), a substitution effect might occur which could 
slow the parallel displacement of the meal demand curve 
to the left. If feed grain prices increase significantly, 
relative to meal prices, meal might substitute for feed 
grains (for energy purposes). 


If there is a profit squeeze, not only will there be a shift 
of the meal demand curve to the left, but the shape of 
the meal demand curve will probably also become more 
curvilinear. Livestock feeders’ demand for meal will 
become more sensitive to meal price levels, and inferior 
substitutes more attractive, particularly if meal prices 
are high. The elasticity of meal demand increases in the 
higher price ranges. 


Because of the possibility of relatively cheap meal to 
replace feed grains for energy, meal demand will be 
rather elastic in the lower price ranges (depending on 
the elasticity of substitution). In recent years the 
supply curve for meal has also become more elastic at 
low prices because of the increasing capacity of farmers, 
particularly in North America, to hold stocks. They can 
choose not to sell below cost price. 


If both the demand and the supply curves of meal tend 
to be elastic at the lower price levels, there will be a 
tendency of the meal price not to decrease below 
certain minimum (cost) price levels. For example, from 
early 1975 until May 1976, soybean meal prices in 
Chicago did not decrease below U.S. $120 a ton, although 
the 1975 recession was the worst since World War II. 
In addition, the U.S. soybean crop in 1975 was a record, 
as was the Brazilian soybean crop early in 1976. More 
recently (1979), meal prices have not declined below 
U.S. $180, notwithstanding recurring recession, a profit 
squeeze in the hog and poultry industries, and a threaten- 
ing meal surplus. 


TABLE 6. NUTRIENT REQUIREMENTS OF SWINE FED AD LIBITUM 


Live Weight (Kg) 


Nutrient 5-10 10 - 20 

Metab Energy 3,360 3,360 
(Kcal/Kg) 

Crude Protein 22 18 


(%) 


20 - 35 


3,120 


Breeding 
Swine, 
35 - 60 60 - 100 General 
Se WA 0) oy! 7A8) 3,170 
16 14 S 14 


Source: Nutrient Requirements of Swine, 1973, National Research Council, Washington. 
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The connection between meal use and meal prices on 
one hand and the profitability of livestock feeding on 
the other, is logical but cannot be easily substantiated. 
Meal prices, as depicted in the section on historical 
price behavior, are not related to the profitability of 
livestock feeding alone — they are a result of all supply 
and demand factors. 


In this context some general observations can be made 
on the specific relations between meal prices and the 
profitability of livestock feeding (Table 7). During 
1975, cereal and meal prices were low and decreasing. 
Livestock feeding tended to be unprofitable during 
the first half of the year and profitable only from 
May until October 1975. 


Livestock feeding was generally unprofitable in 1976, 
but less so for poultry and hogs than for cattle. Cereal 
prices decreased, but meal prices, instead of declining, 
increased because of a drop in oilseed plantings in 
North America. 


Feeding margins in 1977 tended to be small or negative 
for all livestock and poultry. During mid-year, soybean 
meal prices decreased and soybean crushings in the 
United States and Western European meal imports 
were each down 25 percent, compared with year- 
earlier levels. Cereal prices were also at low levels. 


Profitability during 1978 was high for livestock and 
poultry feeding. Hog and poultry numbers increased 
strongly in the United States and in Western Europe. In 
Western Europe, meal was successfully combined, among 
other things, with cheap protein-poor casava which 
replaced feed grains. Although meal and feed grain 
supplies were at record levels, prices tended to increase; 
however, in North America the declining exchange 
rates also had a price increasing effect. 


The evidence presented, although not conciusive, seems 
to support a positive relationship between the profit- 
ability of livestock feeding and meal prices. 


The Profitability of Livestock Feeding 


A proper analysis of the profitability of livestock feeding 
itself is beyond the scope of this article. However, the 
topic deserves further scrutiny here since it is probably 
a key determinant in meal pricing. 


The profitability of livestock feeding depends on prices 
of meat and meat products on one hand and costs of 
feed and other inputs on the other. Meat prices are 
dependent on the supply of livestock for slaughter 
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(and as a result the supply of meat products) on one 
hand and the demand for meat products on the other. 


Livestock available for slaughter depends very much on 
the different phases of the livestock cycles. Cattle have a 
longer cycle than hogs and hogs have a longer cycle 
than poultry. Poultry numbers can be adapted more 
quickly. The cyclicality of livestock production, based 
on anticipation and slow adjustments, has a strong 
price disturbing effect. Of course livestock prices are 
not only a result of livestock supply, but are also affected 
by the demand for meat and meat products. Demand 
for livestock products is not the same in different parts 
of the world, as it depends on habits and living standards. 
Livestock products are highly desired but high-priced 
consumer goods. Therefore meat consumption is largely 
confined to the developed world. Changes in real per 
capita income tend to have an effect on meat demand 
and therefore meat prices. The unstable economic 
conditions peculiar to the developed world have, 
through the demand for and prices and profitability of 
meat and meat products, an unstabilizing effect on 
world demand and therefore on world prices of meal. 


OUTLOOK 


The scope for an increase in world meal production 
seems limited. Production increases in the Northern 
Hemisphere are virtually dependent on the spread of 
new varieties of oilseeds, particularly soybeans, which 
require less heat units and can be grown in marginal 
areas. Continued U.S. expansion of U.S. soybean produc- 
tion would be mainly at the expense of cereals, par- 
ticularly corn. However, corn production could regain 
ground if feed grain prices rise. 


The EEC and the Soviet Union have limited potential 
for meal production because of their large cereal 
demands. Land resources are limited in Europe and 
any new areas of production in the U.S.S.R. are likely 
to be marginal. Although a large demand exists in both 
regions, meal production has been small. Chinese meal 
production is not large and thus far not dynamic. The 
needs of the large Chinese population will preclude any 
export availabilities in the long run. The potential for a 
meal production increase in the Southern Hemisphere 
is more promising but not exceptional. Additional 
land resources in South America appear to be either 
limited (in Argentina) or marginal (in Brazil). Planting 
increases in Brazil have been modest during the last 
few years. Any increase of meal production for export 
in South East Asia is probably remote. It seems limited 
to copra meal and palm-kernel meal which are not 
produced in large volumes. The potential in South 
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TABLE 7. MEAL PRICES AND THE PROFITABILITY OF LIVESTOCK FEEDING 


Average Net Margins 


Year Quarter Hogs Broilers Meal Prices 
$acwt $a ton 
1976 1st -3.84 +4.70 143 
2nd +2.00 +3.70 Ue 
3rd -4,74 +0.10 237 
4th -9.83 —5100 201 
1977 1st +2.30 +0.10 237 
2nd +1.65 —1.10 279 
3rd 3:06 +1.00 164 
4th 2101 +1.60 168 
1978 1st +8.39 Homo 179 
2nd +6.06 +£7.50 192 
3rd oa I +5.70 183 
4th +2.70 199 
1979 1st — +6.40 190 


Sources: Livestock and Meat Situation, Poultry and Egg Situation, 


Africa and Australia is uncertain. No large export 
supplies are expected from these areas in the medium 
term. 


World meal demand will probably increase only if world 
living standards increase significantly and world cereal 
prices remain relatively low. World living standards are 
not expected to increase strongly in the near term, 
partly because of high fuel oil prices. This, among other 
things, will limit the growth of meat demand and prices. 


World growing conditions for cereals and oilseeds have 
been favorable for four consecutive years, keeping 
world cereal production more than abreast of world 
demand. Any shortage will increase cereal prices and 
the cost of livestock feeding. Hence the profitability of 
livestock feeding and therefore meal demand might be 
negatively affected. 


Consequently, no great increase in meal production and 
use is foreseen in the medium term. And no great 
structural discrepancy between supply and demand 
increase is expected, though in a shorter term, demand 
and supply will vary because of the reasons stated 
above. Prices are expected to continue to behave 
erratically in the medium price range. The moderating 
influence of increasing South American soybean produc- 
tion will probably be somewhat offset by the speculative 
effect of growing potential and volatile demand from 
the U.S.S.R. and Eastern Europe. However, meal prices 
are increasingly unlikely to drop below cost price. If 
the profitability of livestock feeding remains small 
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and Fats and Oils Situation, USDA, Washington. 


ex- 
less 


because of sluggish world economic conditions 
pected in the medium term, meal prices will be 
likely to repeat the sharp increase of 1973 and 1977. 


Canadian meal production (meal basis) is expected to 
grow in volume and even more in value. Canadian meal 
prices will continue to stay in line with world market 
prices. During the next five years Canadian meal prices 
might fluctuate within a narrower price range. 


SUMMARY AND CONCLUSIONS 


Since 1971, price behavior of high protein meal has 
been particularly erratic, more than that of cereals with 
which it is combined in livestock feeding. Destabilizing 
price factors exist both on the supply and the demand 
side of meal. The production and trade situation is more 
clear-cut and easy to analyze than demand. There is a 
remarkable concentration of meal production and 
exports in the United States and of imports in the EEC 
and Japan, although production is increasing in South 
America and imports increasing in Eastern Europe. 


The nature of the demand for meal is more complex 
than that of supply. The demand for meal from the 
final consumer of meat products is indirect. 


Meal is generally used as a relatively expensive supple- 
ment in modern livestock and poultry feeding. Its use 
in livestock feeding appears to be less essential than 
that of feed grains. Meal use is usually dependent on 
the profitability of feeding and on livestock and poultry 
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numbers. Analysis of numbers and profitability is 
largely beyond the scope of this article; however, live- 
stock and poultry numbers depend very much on the 
phases of the livestock and poultry cycles. The profit- 
ability of feeding depends on input costs (mainly feed 
grain and meal supplement costs) on one hand, and meat 
prices on the other. Meat prices in turn depend on the 
supply and demand for meat. In most areas the demand 
for meat is sensitive to consumer disposable income 
which is connected to the state of the world economy. 
All factors mentioned tend to make supply and demand 
and therefore prices rather volatile. However, in recent 
years meal prices have shown a tendency not to de- 
crease below cost price. Furthermore, expected sluggish 
economic conditions might prevent extreme price 
increases in the medium term. 


This article has been an initial survey of factors and 
relationships responsible for meal price behavior. The 
relative weight of the supply and demand factors men- 
tioned has not been indicated; this requires further 
research. In fact, it requires continuous scrutiny to 
increase, to correct, and to refine the store of analytical 
knowledge and comprehension necessary for successful 
forecasting. At this stage, production factors, particularly 
plantings and yields of the U.S. soybean crop, are most 
obvious and have a more immediate short-term price 
effect. The more elusive demand factors are more 
difficult to define and predict. Information is more 
difficult to obtain and requires knowledge of related 
disciplines. Demand factors have a more gradual price 
effect. 
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LOW INCOME FARM FAMILIES 


be implemented. 


INTRODUCTION 


Information on the welfare of farm families is needed 
to be more precise about the current status of low in- 
come farm families — including their number, location, 
and how they are distributed according to various 
criteria. Such information also helps in formulating 
programs to combat low farm incomes and to assess 
their operation and effectiveness. 


Traditionally, studies on farmers’ welfare have em- 
phasized the incomes which farmers receive from the 
farm operations and have given little attention to the 
income farm families receive from off-farm sources. 
The 1958 Farm Expenditure Survey (5) drew attention 
to the relative size and importance of off-farm income. 
Subsequently, as data on farm and off-farm income 
became available from taxfiler records, the Consumer 
Finance Survey, the 1971 Census of Agriculture and 
Population Linkage Program, and from special studies, 
publications began to appear (1, 4, 7, 8) which examined 
provincial and national farm welfare in terms of farmers’ 
monetary income from all sources. This article analyzes 
the welfare of farmers in terms of their total monetary 
income. The primary objective is to take a close look 


*W. Darcovich is chief of and D. Leung is an economist in the 
Income analysis Section; Production Analysis Division; Policy, 
Planning and Economics Branch; Agriculture Canada; Ottawa. 
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Low income farm families in 1976 
were found in significant proportions 
and numbers in all provinces. Their 
income levels were considerably below 
the average low income cutoff for all 
families. To combat this social prob- 
lem, a mixture of programs such as 
stabilization, income support, resource 
transfer or adjustment programs, and 
resource development programs should 


IN 1976 
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at the level and distribution of incomes and the con- 
sequent policy implications for farmers who are classed 
as having low or inadequate total incomes. 


This study is also methodological as it applies and adapts 
new data sources, classifications, and concepts. Hence the 
conclusions from the analysis should be considered ten- 
tative and subject to further study, testing, and review. 


Farm taxfiler data, which are the sources for statistics 
on farm and off-farm income of farmers, are still rel- 
atively new and developmental, and do not reconcile 
well with other income series. The study applies a 
modification of a system proposed by Shultz (9) to 
classify farm taxfilers into categories which are more 
homogeneous than unclassified records and can be 
considered as approximations to full- and part-time 
farmers. In addition, the study develops a method of 
classifying farm taxfilers by family size based on family 
allowance data from the same tax records. By applying 
Statistics Canada’s low income cut-offs (appendix) to 
these family sizes, it becomes possible to classify, with 
reservations, part- and full-time farmers into those with 
low (or inadequate) and adequate total income. 


A more detailed description of the nature of farm 
taxfiler data, the procedures for classifying the data, 
the adaptations and simplifying assumptions resorted 
to, and areas of weakness in the methodology is in the 
appendix. 
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TABLE 1. NUMBERS OF FARM TAXFILER FAMILIES, BY DEPENDANCE ON FARMING, WITH LOW (IN- 
ADEQUATE) INCOMES, CANADA AND THE PROVINCES, 1976 


Full-Time Farm Families 


Part-Time Farm Families 


All Farm Families? 


Low as Low as Low as 
Low Percentage Low Percentage Low Percentage 

Area Income __ Total of Total Income __ Total of Total Income Total Of Total 

— number — —% — — number — —% — — number — —%— 
Canada@ 80,260 223,880 35.8 34,880 182,720 19.1 115,155 406,605 28.3 
Newfoundland 160 265 60.4 80 285 28.1 245 550 44.5 
Prince Edward Island 960 1,845 52.0 465 1,370 33.9 1,420 3,220 44.1 
Nova Scotia 975 1,965 49.6 705 3,065 23.0 1,680 5,030 Soro 
New Brunswick 890 1,675 Hsu bsSS AAAS ZOrS 1,425 3,790 37.6 
Atlantic Provinces 2,985 5,755 519 1,785 6,830 26.1 4,770 12,590 37.9 
Quebec 10,5552 25/325 41.7 Bo7 5 = 1O.70S 20.2 13,925 42,035 Soul 
Ontario 19,260 51,225 37.6 9,295 56,410 16.5 28,560 107,640 26.5 
Manitoba 10,845 24,860 43.6 4 SSO edly. 215 26.6 15,415 42,075 36.6 
Saskatchewan 16,290 65,570 24.8 5,595 28,380 19.7 21,885 93,945 PRS S| 
Alberta 16,940 43,610 38.9 7,840 41,420 18.9 24,775 85,030 29.1 
Prairie Provinces 44,070 134,035 32.9 18,005 98S 77015 20.7 62,075 221,050 28.1 
British Columbia 3,165 7120 44.5 2,400 15,565 15.4 5,565 22,690 24.5 


4lncludes data for Yukon, Northwest Territories, and non-resident taxfilers. 
bFigures may not add because of random rounding to maintain confidentiality. 


INCIDENCE OF LOW INCOMES 


Of the 406,605 farm taxfilers in 1976 (Table 1), 115,155 
(28.3 percent) represent farm families with low or 
inadequate incomes as determined by the application of 
the low income cutoffs. The low income category 
includes full-time farmers (farm income forms in ab- 
solute terms 50 percent or more of total income) and 
part-time farmers (farm income forms in absolute terms 
less than 50 percent of total income).* 


Of the 223,880 farm taxfilers classed as representing 
full-time farm families, 80,266 (35.8 percent) were 
identified as having low or inadequate incomes in 1976. 
Regionally, the incidence was highest in the Atlantic 
Provinces (where 51.9 percent of farm families had low 
incomes) followed by British Columbia, Quebec, Ontario, 
and the Prairie Provinces. The incidence in the latter 
was 32.9 percent. The 34,880 part-time, low income 
farm families formed 19.1 percent of all part-time 
farm families, substantially less than the 35.8 percent 
for their full-time counterparts. The regional ranking 
was also different. The incidence of low incomes in 
the Prairie Provinces at 20.7 percent was second highest 
to that in the Atlantic Provinces. 


The percentage of low income farm families is only one 
aspect of incidence. Another is the total number of 


‘For a more detailed discussion on the classification of full- and 
part-time farmers see “Degree of Dependence on Farming” in 
the appendix. 
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farm families with low incomes. This aspect of incidence 
reflects the size of the farm sector and is useful in 
inter-regional and _ inter-provincial comparisons to 
indicate the magnitude of the low income problem and, 
in policy formulation, to indicate to governments the 
cost of rural development and adjustment programs to 
combat low incomes. Further, the relative magnitudes 
of the farm compared with the non-farm sectors of the 
provincial economies may indicate the financial ability 
of the provinces, though not necessarily their willing- 
ness, to implement such programs in the farm sector. 


Over half (44,070) of the 80,260 full-time, low income 
farm families were in the Prairie Provinces, a reflection 
of the importance of the farm sector to the region and 
to Canadian agriculture. Of the remaining low income 
families, 19,260 were in Ontario, followed in declining 
order of farm family numbers by Quebec, British 
Columbia, and the Atlantic Provinces. This is the reverse 
of the ranking on the basis of percentages. For part- 
time, low income farm families, the regional and pro- 
vincial ranking based on numbers is the same as for 
their full-time counterparts. 


The general conclusion that can be made from the 
analysis of Table 1 is that low income farm families in 
1976 were widely distributed throughout Canada and 
were found in significant proportions and numbers in 
all provinces. This conclusion is similar to that reached 
in a study for 1974 (4, p. 20), although the low income 
classifications are not exactly the same. 
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INCOME SOURCES 


Income sources are important in studying the welfare 
of low income farm families (Table 2) because they can 
indicate the reasons for low incomes. For full-time 
farmers two features of income sources stand out. One 
is that farm income, negative in some provinces, is, 
along with other income (mainly transfer payments), 
one of the two major sources of revenue. The other is 
that wages and salaries, after allowance for provincial 
variation, are a small component of total net income, 


being of the same magnitude as income from family 
allowances and investments. 


The low level of wages and salaries suggests that they 
arise from taxfilers’ casual employment, such as seasonal 
off-farm work or local short-term jobs. Another reason 
for the !--v level is that only 49 percent of all full-time 
farmers reported earnings from off-farm work (11). 


A major feature of part-time farmers’ income sources 
is that average farm income was negative in 1976. 


TABLE 2. NET INCOME OF FULL-TIME AND PART-TIME FARM TAXFILER FAMILIES WITH LOW (IN- 
ADEQUATE) INCOMES, CANADA AND PROVINCES, 1976 


Net 
Off-Farm Wages 
Farm Net@ Self and Family 
Families Farm Employment Salaries Investment> Allowances Otherd Total 
dollars 
Full-Time 
Canada® 362 24 267 242 244 397 1,566 
Newfoundland 1,467 ot Fe eZ 134 212 619 2,652 
Prince Edward Island 433 26 286 162 199 433 1,539 
Nova Scotia Sol 13 242 308 195 747 1,837 
New Brunswick 325 13 296 216 238 642 1,704 
Quebec 2,566 9 207 209 364 355 3,710 
Ontario —588 29 286 339 200 494 760 
Manitoba 914 16 192 188 229 329 1,858 
Saskatchewan 1,168 16 200 172 244 281 2,081 
Alberta —528 36 343 329 248 378 806 
British Columbia -2,448 70 564 617 181 699 sGi7 
Part-Time 
Canada® F214 SH: 2,380 758 224 543 3,064 
Newfoundland -588 508 2,215 276 308 932 3,651 
Prince Edward Island — 1,057 512 2,190 512 229 829 3,215 
Nova Scotia -1,186 511 2,400 648 245 790 3,408 
New Brunswick =1,.256 453 2,699 577 250 830 3,551 
Quebec -549 157 2,081 780 303 828 3,600 
Ontario —1,260 432 1,936 1,040 180 604 2,932 
Manitoba —1,108 391 2,476 561 218 485 3,023 
Saskatchewan -695 246 2,151 553 207 457 2,919 
Alberta -1,610 436 3,042 609 247 379 3,103 
British Columbia 201 426 2,692 1,126 204 545 2,892 
All Farm Families 
Canada®& S115 130 907 419 287 441 2,019 
Newfoundland The 158 847 182 283 721 2,963 
Prince Edward Island -61 184 906 276 209 562 2,076 
Nova Scotia mo03 223 1,150 450 216 766 2,502 
New Brunswick 27 162 1,198 353 242 Hig. 2,397 
Quebec 1,812 45 660 347 349 469 3,682 
Ontario -786 160 823 567 193 530 1,487 
Manitoba 314 127 869 298 226 375 2,209 
Saskatchewan 691 via 699 270 234 326 2,295 
Alberta -870 163 1,196 417 248 378 1,532 
British Columbia —2;302 224 1,482 836 190 633 1,063 


4Figures in column one may be less than 50 percent of those in column seven because of the inclusion of negative net farm incomes. 


bincludes rental income. 


© Includes data for Yukon, Northwest Territories, and non-resident taxfilers. 


dincludes pensions, U.1.C. benefits, etc. 


22 


CANADIAN FARM ECONOMICS Vol. 14 No. 5 


Another major feature is that wages and salaries were 
by far the largest contributor to total income. This 
suggests that their earnings are from more substantive 
employment than for full-time farmers. It also indicates 
that a larger proportion are working, as nearly 80 per- 
cent of part-time farm taxfilers reported earnings from 
off-farm work (11). 


Comparing the two groups, total income of part-time 
farmers, although inadequate, is about twice as high as 
that for their full-time counterparts. Also, part- and 
full-time farm taxfilers are classified to the low income 
category for basically different reasons — full-time farm 
taxfilers because their farm incomes are low, and their 
part-time counterparts because their wages and salaries 
are low. 


The general conclusion which emerges from Table 2 is 
that there is wide disparity between the income levels 
of farm families with inadequate income and the low 
income cutoff. The levels of total incomes of part- and 
full-time farmers at $1,566 and $3,064 nationally, are 
considerably below the average” low income cutoff for 
all families of $5,072 or more in 1976 (11). This disparity 
can be attributed to farm families with negative incomes 
in both categories (11) which pull down the farm and 
total incomes of full-time farm taxfilers and contribute 
to the consistently negative farm incomes of their part- 
time counterparts.* The large number of farm taxfiler 
families with negative or small positive incomes also 
implies inefficient use of farm resources. This appears 
to be more prevalent on part-time* than on full-time 
farms (11). Combined with the conclusion from Table 1 
that low income farm families are present in important 
magnitudes in all provinces, this study suggests that 
poverty, and the accompanying inefficient use of farm 
resources, is a significant social problem in Canada. 


A further implication is that farm poverty can spill 
over and affect the welfare of non-farm families in 
communities dependent on the farm sector. The incomes 
of farm input dealers, merchants, and local professionals 
might be lowered, the quality of their services reduced, 
and the amenities provided by the communities cut back. 


2 Weighted by numbers in each family size. 


3 There were 21,870 full-time and 23,065 part-time farmers with 
negative incomes in the low income classifications. 


4 Of the 34,890 low income, part-time farmers, 66.1 percent had 
negative and 28.5 percent small but positive ($0 to $1,249) net 
farm incomes. The corresponding figures for low income, 
full-time farmers were 27.2 and 15.3 percent. 
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POLICY IMPLICATIONS 


As indicated, low incomes in the farm sector can lead 
to reduced family welfare and inefficient farm resource 
use. Following are four suggested policies to combat 
low incomes among farm families: 1. stabilization 
measures, 2. income support measures, 3. resource 
transfer or adjustment programs to remove excess 
resources out of farming and into other occupations, 
and 4. resource development programs to upgrade farm 
labor and capital resources. 


Stabilization 


Stabilization programs are largely ineffective in assisting 
low income farm families. Payments under these pro- 
grams are made on the basis of units of a commodity 
sold and since low income farmers tend to have a low 
volume of sales, stabilization could not increase their 
incomes appreciably unless the price support level was 
substantially above market levels. Stabilization has a 
place, however, in an overall package of farm programs, 
as greater stability of the farm income flow is desirable 
for low as well as for adequate income farmers. 


income Support 


Income support programs, which would make payments 
to low income families, such as through a negative 
income tax scheme to raise incomes to acceptable 
levels, are largely inappropriate on an extensive scale. 
This is because of the high costs that would be involved, 
as suggested by the conclusions from Table 2, and 
because of the long-run debilitating effects they would 
have on the incentives and morale of the recipients. 
There is room, however, for a limited application of 
income support programs for farmers near retirement or 
in ill health, or as temporary measures to tide over low 
income farmers while longer-term farm resource develop- 
ment or resource transfer programs are being imple- 
mented. In such cases, the judicious and temporary use 
of income support programs could ease the adoption 
and the effective operation of the longer-term programs. 


Resource Transfer 


Resource transfer programs facilitate the “‘push” and 
“pull” forces, which are always present in the economy, 
to transfer resources from a lower to a higher paying 
occupation, easing the adjustment burden for farm 
families who decide to relocate. Such programs would 
provide early retirement, retraining for a new occupa- 
tion, and financial means for governments to buy the 


48: 


farm assets at fair prices, ensuring their quick release 3. 


from present uses and reabsorption into the commercial 
part of the farm sector. Resource transfer programs are 
most effective if they are restricted to farmers unsuited 


to remain in farming. 4. 


Resource Development 


Resource development programs are also effective if 


they are selective and confined to farmers with the 5. 
potential to develop viable farm units. 


Programs 


facilitating such development would upgrade farmers’ 
management skills and provide incentives and grants to 
encourage them to increase their farm sizes and to adopt 
improved farm practices and technology. 


Summary 


No 


operating over an extended period, are needed if the 7. 


one program alone but a mixture of programs, 


number of low income farm families is to be reduced 
permanently. Farm resource transfer and development 
programs would be the basic components of such a 
mixture, but they should be complemented by stabiliza- 


tion, 


market development, and temporary income 


support programs, and by programs aimed at main- 
taining high employment in the economy. 
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APPENDIX: METHODOLOGICAL CONSID- 
ERATIONS 


This appendix provides definitions, documents pro- 
cedures, indicates weaknesses in the data and classifica- 
tions, and suggests areas for further development or 
improvement. This should help place the conclusions 
and methodology in proper perspective. 


Tax Records as a Data Source 


Although tax data have been under development for 
some years, they do not reconcile well in terms of level 
with other farm income series. The reasons for this are 
not entirely clear; those that are known pertain to the 
administrative nature of the records whose main purpose 
is to collect taxes and not to report farm income data. 
Conceptual differences (i.e, no value of inventory 
change, and the use of capital cost allowances instead of 
depreciation) cause some incomparabilities. Incomplete 
coverage due to the exclusion of incorporated farms, 
which report under a different section of the income tax 
act, causes taxfiler data to be below the level of Statistics 
Canada’s aggregate net farm income series. Also, farm 
tax regulations allow tax reduction strategies by tax- 
filers and affect the income levels reported. 


The number of taxfilers, nationally and in most prov- 
inces, is higher than the number of census farms, even 
though the definition of a census holding (one acre in 
size and $50 of sales) is fairly similar to the definition 
of a farm taxfiler—one who reports some farm income 
on his tax record.’ Prudence in the use of taxfiler data 
calls for a reliance on percentage changes, ratios and 
income averages per taxfiler rather than on aggregate 
income levels and on actual numbers of farm taxfilers. 


Degree of Dependence on Farming 


To achieve greater homogeneity of the data and to 
make them more amenable to analysis and policy 
proposals, farm taxfilers are classified by a scheme 
proposed by Shultz (9) according to those with a major 
dependence on farming when net farm income is more 
than 50 percent of net income from all sources, and 
those with minor dependence on farming when net 
farm income forms 50 percent or less of net income 
from all sources. The formula’ to achieve this classifica- 


1 For a more detailed discussion see Darcovich, W., et al (2). 


2The formula is | FI | / (| FI | +| NFI| ) = 50% where FI is 
farm net income and NF is off-farm income exclusive of trans- 
fer payments; the latter comprises family allowance and 
“other” income as in Table 2. 
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tion of farm taxfilers excludes transfer payments from 
total net income on the grounds that they are not 
earned and are available to the farm family regardless of 
occupation. The formula is in absolute terms to permit 
the classification of farmers with negative farm incomes. 
The logic underlying the use of absolute values is that 
a dollar of negative farm income is as important as a 
dollar of positive farm income in indicating a farmers’ 
dependence on farming. It is useful to identify farm 
taxfilers with negative and small positive farm incomes 
as they may be indicative of inefficiency in farm 
resource use. 


The classification is considered to provide approxima- 
tions of full- and part-time farms if it is realized that full- 
time farmers may still earn considerable off-farm income 
and that part-time farmers remain a fairly heterogeneous 
group with a variety of motives for taking up farming 
operations. 


Low Income Cutoffs 


The low income cutoffs developed by Statistics Canada 
are based on the 1969 Family Expenditure Survey. The 
cutoffs establish income levels below which farm families 
are considered to be in “straitened” circumstances, i.e., 
have low or inadequate incomes. The level was deter- 
mined partly from the survey and partly by judgement 
as being at a point where families spent at least 62 per- 
cent of their monetary income on the basic necessities 
of food, clothing, and shelter (10); the remaining 38 
percent is discretionary income, which the family may 
spend at its discretion on other items. Actual family 
incomes may be below cutoff levels and might range 
from families where discretionary income is present but 
reduced, to families where incomes are insufficient 
for basic needs. The cutoffs are updated annually by 
the Consumer Price Index so that they depict families 
as buying the same “package” of goods as consumer 
prices rise. In 1976 the cutoffs were $2,992, $4,341, 
$5,537, $6,584, $7,363, $8,080, and $8,859 for farm 
families of one to seven and more members, respectively. 


The cutoffs have two questionable areas in measuring 
the adequacy of farm family incomes. First, they are 
based on monetary income and do not include a value 
for income-in-kind (home grown food and use of the 
farm house), an important contributor to farm family 
welfare. Low income cutoffs for farm families were 
set at 80 percent of the standard urban cutoffs (cities 
of 30,000 to 100,000) to allow for the lower expend- 
itures of farm families for food and housing. It is not 
clear without further study, however, whether this is 
a sufficient allowance and if it would give the same 
incidences of low income cutoffs with a properly valued 
amount for income-in-kind included. 
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Second, low income cutoffs are on a fixed standard-of- 
living basis. If the average level of living rises in the 
long-term, fixed cutoffs would tend to show a declining 
number of low income families. Since this is the eighth 
year that a fixed living standard is being maintained in 
the cutoffs through indexing for inflation, the results in 
Table 1 may appreciably underestimate the incidences 
and the number of low income farm families when 
measured according to a current standard of living. This 
could create a false impression of the extent of agricul- 
tural adjustment that has taken place, the extent of 
income maintenance required, and the effectiveness of 
agricultural adjustment and development programs. 


Farm Taxfiler Families 


Tax records provide data on the income of farm tax- 
filers, indicate those with a spouse, and show family 
allowance payments from which the number of depend- 
ents is determined. With this information it has been 
possible to classify farm taxfilers by family size, from 
one to six or more family members, and to determine 
which families have inadequate incomes by applying the 
low income cutoffs to the farm taxfilers’ total income. 
The total income of the taxfiler is the same as the total 
income of the family in cases where other family mem- 
bers earn no income. The income of the taxfiler and 


of the family are somewhat less well matched, but 
still acceptably so for families in which the earnings of 
other family members are not high enough to file a 
separate tax return. There is evidence (4, p.43) that 
these two cases form about 57 percent of all farm 
families. The inference is that for this major group of 
families the low income cutoffs perform satisfactorily 
in classifying them for income adequacy. 


When family members other than the taxfiler begin to 
earn taxable income and become taxfilers themselves, 
several things may happen which can lead to unclear 
consequences on taxfiler statistics. As family members 
become taxfilers, family “splitting” arises and family 
size and income which the taxfilers represent become 
smaller than they otherwise would be and the distribu- 
tion of families by size changes (4, p.44). It then becomes 
uncertain how well the low income cutoffs classify the 
remaining 43 percent of the farm taxfiler families for 
income adequacy. Elimination of this uncertainty will 
require basic changes in the classification of farm tax- 
filers by family size; families split by having more than 
one member with taxable income would have to be 
reunited and their incomes aggregated by computer 
linkage procedures, and wholly dependent children 
would need to be reported directly from tax forms 
rather than by relying on family allowance payments. 
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NOTES 


AGRICULTURAL OUTLOOK CONFERENCE 


The 1979 annual Agricultural Outlook Conference will 
be held at the Government Conference Centre in Ottawa, 
December 10 and 11. 


The conference brings together heads of the federal 
and provincial departments of agriculture, representa- 
tives from farm organizations, universities, consumer 
groups, agribusiness, and other government departments 
to discuss agricultural prospects for the coming year. 


Agriculture Minister John Wise will open the conference 
at 9 am., December 10. The general conference chair- 
man will be Deputy Agriculture Minister Gaétan Lussier. 


Morning speakers on the first day will discuss general 
economic trends, the world agriculture and food out- 
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look, Canadian agricultural markets in 1980, and ex- 
pected farm costs and incomes. 


After lunch, there will be concurrent sessions dealing 
with cattle and hogs, grains and oilseeds, horticultural 
products, poultry and eggs, dairy, and farm costs and 
incomes. 


On Tuesday, December 11, the conference will begin 
with an outlook for food prices, followed by a dis- 
cussion of cost changes in the processing, distributing, 
and retailing sectors. 


A panel presentation at 10:15 a.m. Tuesday will include 
leaders from producer, processor, retailer, and consumer 
organizations. 


The afternoon session will include closing remarks and 


a conference summary by Mr. Wise, followed by a 
question period with the Minister. 
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PUBLICATIONS 


The following five publications are available free from 
the Publications Manager, Policy, Planning and Eco- 
nomics Branch, Agriculture Canada, Room E-152B, Sir 
John Carling Building, Ottawa, Ontario, KIA OCS. 


Market Commentary — Animals and Animal Products. 
A.M. Boswell and G.E. Pugh. October 1979. 27 p. 


Fertilizer Statistical Bulletin. Z. Piracha. September 
1979. 57 p. Publication No. 79/11. Pocket-size edition. 


Food Market Commentary. Autumn 1979. 32 p. Cat. 
No. A80-751/Vol. 1, No. 1. 


Fresh Fruit and Vegetables: What’s Available and 
When. N.L. Longmuir. September 1979. 14 p. Publica- 
tion No. 79/12. 


Market Commentary — Grains and Oilseeds. C.V. 
Fulton, J. Gellner, J.W. Duncker, and G. Vitonova. 
September 1979. 40 p. 


The following three publications are available free from 
Information Services, Agriculture Canada, Ottawa, 
Ontario, K1A 0C7. 


Beef Import Consultative Committee — Summary of 
Views of Interested Parties. B. Hargrave, M.P., Chairman. 
September 1979. 405 p. 


Canadian Record of Performance for Dairy Cattle — 
Summary Report 1978. 1979. 29 p. 


Farm Machinery — Financial Management. B.A. Hackett 


— B.C. Ministry of Agriculture and W. Stokes — Agri- 
culture Canada. 1979. Three Booklets: 1. Introduction 
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to Machine Costs, 4 p.; 2. Calculating Machine Costs, 
7 p.; and 3. What Should I Charge for Custom Work, 
4 p. 


The Agricultural Potential of Marginal Areas, The 


-Arkleton Lecture 1979. Professor J.M.M. Cunningham. 


1979. 19 p. Available for £1.50 from the Arkleton Trust 
and the Hill Farming Research Organization, Enstone, 
Oxford, OX7 4HH, England, U.K. 


Agricultural Statistics for Ontario, 1978. July 1979. 
54 p. Available free from the Ontario Ministy of Agri- 
culture and Food, Queen’s Park, Toronto, Ontario, 
M7A 1B7. 


B.C. 1978 Agriculture Statistics Yearbook. April 1979. 
93 p. Available free from the Ministry of Agriculture, 
Province of British Columbia, Publications Office, 
Parliament Buildings, Victoria, British Columbia, 
V8W 227. 


Lacombe Research Hi-Lites, 1978. 1979. 27 p. Available 
free from the Agricultural Canada Research Station, 
Lacombe, Alberta, TOC 180. 


Ontario Farm Management Analysis Project 1978. 
Prepared by the University of Guelph’s School of 
Agricultural Economics and Extension Education in 
cooperation with the Extension Branch, Ontario Ministry 
of Agriculture and Food. Publication No. AEEE/79/9. 
July 1979. 19 p. Available free from the University of 
Guelph, Guelph, Ontario, NIG 2WI1. 


Sources of Farm Business Credit in Alberta. Harry 
Warne. June 1979. 29 p. Available free from Alberta 
Agriculture, 9718 — 107 Street, Edmonton, Alberta, 
Tok 266. 
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IN REPLY 


We appreciate your letters and comments on articles 
in Canadian Farm Economics. Let us know if you think 
a subject deserves an article and we shall try to accom- 
modate you. 


When forwarding your “‘In Reply” or letter indicate if 
we may publish your comments in a subsequent issue. 


Dr. Marvin Sundstrom, a geography professor at the 
University of Lethbridge, Lethbridge, Alberta, liked 
V. McCormick’s article, “The Cheese Industry in 
Canada,’ which appeared in our August issue. Being one 
of his research areas, he needs all the current informa- 
tion available on the topic. Dr. Sundstrom also said 
that the tables provided useful statistics on trends in 
the industry. He also finds the notes and listing of 
publications extremely useful. “I use the latter to help 
keep up on new material relating to Canadian agri- 
culture.” 


William A. Gauske, a dairy farmer, R.R. #2, Millet, 
Alberta, TOC 1Z0, also found the McCormick article 
useful. He said that he rarely sees reports on farmers’ 
expenses and that the public gets the impression that 
farmers are reaping huge profits. 
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Rand C. Luttwing, P. Ag., an agriculture specialist with 
the Saskatchewan Power Corporation, 2025 Victoria 
Avenue, Regina, Saskatchewan, S4P0S1, found the 
entire August issue very useful. He particularly liked 
“An Economic Assessment of Dryland Cropping Pro- 
grams in the Prairie Provinces: Expected Net Incomes 
and Resource Requirements” by R.P. Zentner et al. 
because the “economics of cropping programs are of | 
major concern to me since I am just starting to farm 
and must invest my money wisely.” 


Mr. Robert N. Plank, Assistant Regional Manager, Farm 
Credit Corporation, Box 249, Kelowna, B.C., V1Y 7NS, 
said that F.L. Tung’s and W.D. Jones’ article, “‘Fore- 
casting Farm Credit Requirements for 1981,” in our 
June issue was directly related to his work. “The method 
of study and assumptions made were provided in detail 
sufficient to a non-economist. The use of three levels 
of projection was useful.” 


P.L. Buder, a flat glass quality assurance supervisor, 


3-846 — 2nd Avenue West, Owen Sound, Ontario, 


N4K 2C3, liked I.F. Furniss’ article, “Energy Use in the 
Canadian Horticultural Crop and Food System,” also 
in our June issue. “I am seriously researching the poten- 
tial for competitive cost tomatoes, Canadian grown, 
by the hydroponics — greenhouse system.” 
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IN REPLY TO AUTHORS AND EDITORS REGARDING OCTOBER 1979 
CANADIAN FARM ECONOMICS 


I have read one or more of the following articles: 
(1) The Multilateral Trade Negotiations and Canadian Agriculture 


(2) Variability of High Protein Meal Prices 
(3) Low Income Farm Families in 1976 


1. My comments are on article number (1) (2) (3). 
2. Ona scale of one to ten how useful was this article to you? 
not useful very useful 
ee ne ee ie eae ee as gee” a 19 


3. Why? 


4. How useful was the whole issue to you? 


5. Do you have any suggestions or questions on the contents of this issue? 


My comments may( )maynot( )beused ina future issue of this publication. (A copy of yourcommentswill be forwarded 
to the author.) 


NAME (Mr., Ms., or Dr.) Occupation 
(Please Print) 


ADDRESS 


Please return the above to: 


E.A. Love, Managing Editor, Canadian Farm Economics 
Information Services 

Agriculture Canada, Sir John Carling Building 
OTTAWA, Ontario 

Canada 
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CONVERSION FACTORS 


Approximate 


conversion 


Metric units factors 


LINEAR 


millimetre (mm) 
centimetre (cm) 
metre (m) 
kilometre (km) 


x 0.04 
X10.59 
Xeoeco 
x 0.62 


AREA 


square centimetre (cm?) 
square metre (m2?) 
square kilometre (km2) 
hectare (ha) 


VOLUME 


cubic centimetre (cm°) 
cubic metre (m°) 


CAPACITY 
litre (L) 
hectolitre (hL) 


WEIGHT 


gram (g) 
kilogram (kg) 
tonne (t) 


AGRICULTURAL 


Results in: 


inch 
inch 
feet 
mile 


square inch 
square yard 
Square mile 
acres 


cubic inch 
cubic feet 
cubic yard 


cubic feet 
gallons 
bushels 


oz avdp 
lb avdp 
short ton 


x 0.089 

KAO 3 On. 

xLOe A 
(mL/ha) x 0.014 
x 0.45 
x 0.89 
x 0.014 
x 0.405 


gallons per acre 
quarts per acre 
pints per acre 
fl. oz per acre 
tons per acre 

lb per acre 

Oz avdp per acre 
plants per acre 


litres per hectare (L/ha) 


millilitres per hectare 
tonnes per hectare (t/ha) 
kilograms per hectare (kg/ha) 
grams per hectare (g/ha) 
plants per hectare (plants/ha) 
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PROSPECTS FOR EXPANDING CANADA’S 
AGRICULTURAL EXPORTS TO EAST ASIA 


Soe Lin* 


INTRODUCTION 


The conclusion of the Tokyo Round of the Multilateral 
Trade Negotiations and the less restrictive trading 
environment that can be expected to result have pro- 
vided fresh impetus for countries to devote more atten- 
tion to developing existing and new export markets. 
Canada, small in terms of population, but an impor- 
tant trading nation, is no exception. In the agricultural 
sector, particularly, Canada enjoys an advantage in 
grains and oilseeds and has a strong potential to 
compete internationally in other commodities such 
as meat, livestock products and various processed 
agricultural products. Against this background, the 
rising demands for food created by the high level of 
income and population growth in many countries 
around the world provide a challenge and an 
opportunity for Canada to further expand its agri- 
cultural exports. 


One region deserving particular attention in relation to 
an increased potential for Canadian agricultural exports 


*Soe Lin is an economist with the International Trade Policy 

Division, Policy, Planning and Economics Branch, Agriculture 
Canada, Ottawa. The author extends his appreciation to Diana 
Wisner, a student who worked with the International Trade 
Policy Division last summer, for assistance in preparing this 
article, and also to Jim Lohoar of the Division for helpful 
comments on a preliminary version. 
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High economic and population growth rates being 
realized in eight East Asian countries — Singapore, South 
Korea, Taiwan, Thailand, Hong Kong, the Philippines, 
Malaysia, Indonesia — have considerably increased 
prospects for expanding Canadian Agricultural exports 
to these markets. 


Increased efforts should be made to exploit opportuni- 
ties that have developed in these markets for income 
responsive items such as dairy products, fruits and 
vegetables and hides and skins. 


is the group of countries in East Asia which are pro- 
gressing from the developing to the developed stage 
in their economic status. Eight countries have been 


included in this Group of East Asian Countries 
(GEAC) — Hong Kong, Indonesia, South Korea, 
Malaysia, the Philippines, Singapore, Taiwan and 


Thailand. Two factors have influenced the choice of 
these countries: the markets provided by _ these 
countries are less well known than Canada’s 
traditional markets in Europe, the United States 
and other Pacific countries such as Japan and China; 
the size of the markets is rapidly expanding because 
of the high growth rates in income and population. 


An additional factor is that five of these eight 
countries (Indonesia, Singapore, Thailand, Malaysia 
and the Philippines) are members of the Association 
of South East Asian nations (ASEAN), a regional 
political and economic organization formed in 1967. 
In recent years ASEAN’s identity as an important 
economic organization has become more defined. 
Initiatives have been taken to transform the 
organization into a regional trading bloc and also 
to forge closer links with the European Economic 
Community (EEC). An agreement on ASEAN 
Preferential Trading Arrangements’ signed in 
Manila in February 1977, and a meeting held in 
Jakarta in February 1979 between government 
officials, bankers and industrialists from ASEAN and 


200 industrialists from the nine EEC countries are 
positive steps towards these objectives. 


This paper first discusses the general economic 
performance of these countries as a group while 
pointing out special factors which are relevant to each 
of them. Attention is then focused on the agricultural 
production and trade of GEAC, with special attention 
to exports of Canadian agricultural products to its 
individual members. Canada’s total agriculture exports 
to these eight countries disaggregated by major 
commodity group are then discussed, and for some 
of these groups a comparison is made with U.S. per- 
formance. In the concluding section, the prospects 
of Canadian agricultural exports to GEAC are 
analyzed. 


GENERAL ECONOMIC TRENDS IN EAST 
ASIA 


Population 


Table 1 provides a statistical picture of the general 
economic trends in GEAC. Growth rates in this table 
are calculated for 1972-77, the latest period for which 
data were available. 


The total population of GEAC in 1977 was 305.4 
million, with an average annual growth rate of 2.3 
percent. The growth rate during the past five years was 
highest in the Philippines, followed by Malaysia, 
Thailand, Indonesia, Hong Kong and Taiwan. South 
Korea and Singapore had annual population increases 
of less than 2 percent. 


The medium-term U.N. population forecast suggests that 
the absolute level of GEAC’s population will increase 
39 percent in just more than a decade and that popu- 
lation gains will be highest in the Philippines, followed 
by Thailand and Malaysia. 


Gross Domestic Product 


The total gross domestic product (GDP), the value of 
final goods and services produced, in the domestic 
economies of GEAC in 1977 totaled U.S. $166 billion, 
compared with the Canadian GDP of U.S. $179 billion. 


In terms of per capita GDP, Singapore ranks highest 
among GEAC with U.S. $2,870, followed by Hong 
Kong, Taiwan, Malaysia, South Korea, the Philippines 
and Thailand. Indonesia, with a per capita GDP of 
U.S. $312, is lowest. In comparison, the Canadian 
per capita GDP in 1977 was U.S. $8,652. 


tr 


GEAC had an average growth rate in per capita real 
GDP of 6.0 percent during the period, compared with 
the 2.7-percent growth rate in per capita real GNP 
achieved by Canada. GEAC’s relatively high growth 
rate is particularly impressive because it took place 
during the period when the international economy 
was unstable and suffered from unprecedented rates 
of inflation and unemployment. 


Turning to the individual per capita real GDP growth 
rates, it is clear that South Korea is the undisputed 
leader. Its 9.8-percent growth rate easily surpasses the 
rates of most if not all developed industrial nations 
during the same period. South Korea was followed by 
Taiwan at 7.4, Hong Kong at 7.1 and Singapore at 
5.9 percent. The Philippines’ 3.8-percent growth rate 
in per capita real GDP is the lowest of the group, but 
is still favorable compared with Canada’s 2.7-percent 
rate during this period. Hence the performance of 
GEAC’s economies in recent years has been undoubtedly 
impressive. 


Trade 


The total value of GEAC’s exports in 1977 was U.S. 
$60.6 billion and the total value of imports was U.S. 
$59.9 billion, allowing the group to enjoy a small 
trade surplus of U.S. $720 million. Indonesia, Malaysia 
and Taiwan had trade surpluses in 1977 while Singapore, 
Thailand, the Philippines, Hong Kong and South Korea 
registered deficits. In 1977 Indonesia was the leading 
exporter in the group with exports valued at U.S. 
$10.8 billion (FOB). South Korea was a close second 
with U.S. $10 billion. The Philippines exported US. 
$3 billion and ranked lowest. The major exports from 
GEAC are petroleum products, forest products, rubber, 
tin and palm oil. 


South Korea, Hong Kong and Singapore were the major 
importers within GEAC in 1977. Each country imported 
more than U.S. $10 billion worth of goods (CIF value). 
Industrial raw materials, machinery and beverages are 
major import items. 


To obtain a more realistic picture of the international 
trading position of individual members of GEAC, export 
and import growth rates were calculated (Table 1). 


South Korea’s superior export performance is evident 
from its export growth rate (in real terms) of 27.5 
percent, almost twice that of Taiwan, the closest rival, 
whose exports grew at a rate of 13.8 percent. Malaysia 
showed the smallest growth since exports increased only 
7.6 percent. Canada’s export growth rate of 3.7 percent 
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TABLE 2. AGRICULTURAL PRODUCTION AND TRADE IN GEAC, 1972-77 


Agricultural Agricultural Agricultural 
Per Capita Imports Exports Balance Imports 
Food Anuual Antusal of Trade from Canada 
Production Growth Growth in Agri- : Annual 
Annual Rates, Rates, cultural , Major Growth 
Growth Total Volume Total Volume Products Agricultural Imports Total Rates 
Country Rate 1977 Index 1977 Index 1977 From Canada (1975-78) 1978 (1975-78) 
% million % ~~ million % million million % 
U.S.$ U.S.$ U.S.$ Can. $ 
Hong Kong -5.4 2,002 9.8 338 8.5 —1,664 wheat, fresh apples 24.8 32.0 
& crab apples, soya 
beans 
Indonesia 1.3 1,196 15.4 1,807 19.5 611 wheat, skim milk powder 1 = 51-0) 
South Korea 3.8 1,517 12.3 443 15.4 -1,074 wheat, wheat flour, 54.4 52.0 
purebred dairy cattle, 
raw cattle hides, 
flaxseed, rapeseed 
Malaysia 0.4 892 8.7 2,560 15.1 1,668 wheat 5.2 67.0 
Philippines 3.3 364 9.2 1,634 15.7 1,270 wheat, malt, skim 8.7 SEPAY 
milk powder 
Singapore 9.9 1,220 12.9 850 18.6 -370 rapeseed, soya beans 9.0 34.0 
Taiwan iL7& 1,060 36.2 342 5.2 -720 = skim milk powder, 18.0 132.0 
wheat, raw cattle hides, 
flaxseed, fresh apples 
and crab apples 
Thailand 1.6 344 17.1 2,189 18.6 1,845 skim milk powder 4.8 111.0 
Totals & 
Aveages of 
Eight 
Countries Za 8,595 15.2 10,163 14.6 1,566 12.6 21.0 


Agricultural production. 


Sources: Business Asia, December 22, 1978. 


“Agricultural Situation,’’ Supplement 2 to World Agricu/tural Situation 18, USDA. 


External Trade Division, Statistics Canada. 


during this period is quite small compared with GEAC’s 
remarkable export growth rates. 


In recent years the high GEAC export growth rates have 
led to a high level of economic activity which has 
permitted these countries to sustain a_ significant 
expansion in imports. 


Table 1 shows that imports in real terms grew 16.2 
percent in Indonesia, 14.9 percent in South Korea and 
11.4 percent in Taiwan. The Philippines, at the bottom 
of the list, has an import growth rate of 3.6 percent, 
lower than Canada’s 5.4-percent growth rate. 


AGRICULTURAL PRODUCTION AND 
TRADE IN EAST ASIA 


Food Production 


Singapore achieved a growth rate of per capita food pro- 
duction of 9.9 percent during 1972-77 (Table 2). How- 
ever, the fact that Singapore’s per capita food 
production declined 15 percent between 1974 and 1976 
clearly indicates that there has not been a steady growth 
of per capita food production. In fact the apparent high 
growth rate of per capita food production registered for 
the 1972-77 period was largely a direct result of a 


CANADIAN FARM ECONOMICS Vol. 14 No. 6 


17.6-percent decline in 1972 compared with the 1971 
figure and a 45.4-percent increase in 1977 compared 
with the 1976 rate. 


The relatively high growth rates in food production 
achieved by South Korea and the Philippines, however, 
reflect increased use of technological advancements 
and better farm management. Continuing high popu- 
lation growth rates, partly caused by the influx of 
refugees from other countries in the region, and 
declining food production account for a 5.4-percent 
decrease in Hong Kong’s per capita food production. 


GEAC’s Agricultural Trade 


In 1977, GEAC exported U.S. $10.2 billion worth of 
agricultural products. This represents 17 percent of 
the group’s total exports. The major items exported 
are rice, rubber, palm oil, cassava, sugar and coffee. 


Agricultural product imports by GEAC in 1977 were 
valued at U.S. $8.6 billion, representing 14 percent 
of the group’s total merchandise imports. Major items 
in agricultural imports are rice, hides and skins, wheat, 
oilseeds, vegetable oils, meat and dairy products. 


GEAC consequently had a U.S. $1.6 billion surplus 
in agricultural products trade in 1977. Indonesia, 
Malaysia, the Philippines and Thailand were net 
exporters while Hong Kong, South Korea, Singapore 
and Taiwan were net importers of agricultural goods 
in 1977. 


Growth rates of agricultural exports (in real terms) 
have been highest in Indonesia, Singapore and Thailand. 
This is attributable to increases in rubber, coffee and 
cassava exports. 


Growth rates of agricultural imports (in real terms) 
have increased most rapidly in Taiwan, Thailand, 
Indonesia and South Korea. The growth rate of 
agricultural imports (in real terms) exceeded the growth 
rate of total imports (in real terms) for all members 
of GEAC, with the exception of Indonesia and South 
Korea. Agricultural imports as a share of total imports 
have therefore increased in six of the eight member 
countries. 


In 1978, GEAC imported U.S. $126.0 million worth 
of agricultural goods from Canada. In 1977, Canada’s 
share of GEAC’s total agricultural imports was only 
1 percent. This indicates how much room there is for 
Canada to increase agricultural exports to this new and 
growing market. 
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In 1978, South Korea was Canada’s most important 
customer (Table 2) within GEAC for agricultural ex- 
ports, followed by Hong Kong and Taiwan. 


Canadian exports of agricultural products to Taiwan 
have grown at an annual rate of 132 percent and to 
Thailand at an annual rate of 111 percent during the 
1975-78 period. For Taiwan, raw cattle hides, tallow, 
dehydrated alfalfa, rapeseed oil, cake and meal were 
largely responsible for raising the value of Canadian 
agricultural exports from $1.4 million in 1975 to $18 
million in 1978. Canada’s exports of agricultural goods 
to Thailand increased from $0.5 million in 1975 to 
$4.8 million in 1978 mainly as a result of skim milk 
powder exports increasing from $54,000 to $4.5 million. 
Average Canadian food aid (multi and bilateral)! to 
Taiwan for 1976-78 amounted to $1.2 million (9 per- 
cent of agricultural exports) and to Thailand amounted 
to $100,000 (3 percent of agricultural exports). 


Although the growth rate of Canadian agricultural ex- 
ports to Malaysia (67 percent) appears impressive, there 
is considerable fluctuation in exports from year to year. 
Wheat and tobacco were mainly responsible for the 
record exports in 1978. 


South Korea is another market that deserves close 
scrutiny not only on account of the steady and high 
growth rates of Canadian agricultural exports during 
the past four years, but also for the high potential 
that exists for a wide variety of agricultural goods in 
this fast-growing market. In this respect, purebred 
dairy cattle, raw cattle hides and tallow deserve 
particular mention because of their responsiveness to 
income growth. 


Canadian exports of agricultural products to Singapore 
have been growing at a rate of 34 percent during the 
past four years. Exports of soybeans and dried split 
peas in particular have made tremendous gains in this 
period. 


Although the growth rate of Canadian agricultural 
exports to Hong Kong (32 percent) seems low relative 
to that of some GEAC members, in comparison this 
market is highly diversified and ranks second only 
to South Korea in terms of value. Soybeans, oilcake 
and meal, crude herbs and medicinal plants, spring 
wheat, animal feeds, vegetables and cured sausages 
have been high growth items. There is also a high and 


1See Diana Wisner’s ‘Canada’s Agriculture Trade with 
Developing Countries,” in a forthcoming edition of CFE. 


TABLE 3. VALUE OF CANADA’S AGRICULTURAL EXPORTS TO GEAC, BY MAIN COMMODITY GROUPING, 


1975-78 


a 


Exports 1976 1977 


STR Le _ Se a Te VET a GIT GAT one Bato be yo Dare 


Grains 38.2 35.4 47.9 
Grain Products 2.9 Le 5.5 
Animal Feeds 0.2 0.9 2.0 
Oilseeds 0.9 5.9 8.6 
Oilseed Products 0.2 1.0 3.9 
Animals Living 0 0 0.5 
Meats 0.3 0.7 0.8 
Other Animal Products 17.4 25:7 39.7 
Dairy Products 1.0 2.8 17.7 
Poultry and Eggs 2.9 1.0 1.1 
Fruit and Nuts 2.5 2.5 he | 
Vegetables, Excl. 

Potatoes 0.1 0.7 0.9 
Potatoes and Products 0 0 0.1 
Seeds for Sowing ry O 0 0 
Maple Products — — — 
Sugar _ 0 _ 
Tobacco, Raw T2 0.6 0.4 
Vegetable Fibers - _ 0 
Plantation Crops 10) _ ~ 
Other Agricultural Products 2.2 od, 2.9 

Total 70.0 86.1 135.1 


Source: External Trade Division, Statistics Canada. 


steady demand for edible gelatin, raw cattle hides 
and fresh apples. 


CANADA'S AGRICULTURAL EXPORTS 
TO EAST ASIA AND A SELECTIVE 
COMPARISON WITH U.S. EXPORT 
PERFORMANCE 


In Table 3, Canadian agricultural exports to GEAC 
are disaggregated by major commodity grouping. 
Summary statistics are also shown. Averages and growth 
rates (in terms of value) were calculated for the period 
1975-78. 


Table 4 presents a selection from the commodity groups 
in Table 3, approximately aggregated as necessary, with 
comparisons between Canadian and U.S. exports of 
these commodity groups to GEAC. Summary statistics 
are also provided. 


Two commodity groups, grains and certain animal 
products, comprise approximately 64 percent of 
Canada’s agricultural exports to GEAC. While grain 
exports registered a negative growth rate of 27 percent 
with a consequent decline in value in 1978 compared 


Growth 
Averages Rates Increase 
1978 ‘75-78 ‘75-78 1977-78 

$ million = 
9.3 32.7 2740) -81.0 
9.5 6.3 48.0 73.0 
S$) 1.6 152.0 65.0 
11.9 6.8 134.0 38.0 
5.0 2.5 130.0 28.0 
2.8 460.0 
0.6 6 26.0 =25:0 
53.6 34.1 45.0 35.0 
14.3 8.9 141.0 -19.0 
1.4 1.6 Fees, 27.0 
4.0 3.03 70 29.0 
1.9 9 164.0 111.0 
0.3 - - 200.0 

fe) = a 
oe 1.35 38.0 700.0 
2.9 29.3 30.0 69.0 
126.0 104.3 21.0 mae 


with the 1975 level, there has been a strong and sharp 
growth in exports of certain animal products. Growth 
rates exceeding 130 percent have been realized in the 
export of vegetables and potatoes, animal feeds, dairy 
products and oilseeds and oilseed products, but the 
export value of none of these commodity groups ex- 
ceeded $1 million in 1975, the base year for calculating 
the growth rate. The export value of three commodity 
groups — grains, meats and dairy products — declined 
in 1978 compared with 1977 figures. 


Table 4 shows that although Canadian agricultural ex- 
ports of selected commodity groups to GEAC have 
grown at a slightly higher rate than those of the United 
States in terms of export value, the United States 
exports about sixteen times Canada’s amount. More- 
over, Canadian agricultural exports to GEAC fell 13 
percent in 1978, compared with 1977 levels, while U.S. 
agricultural exports increased 32 percent. It is clear 
that the Canadian share of GEAC’s agricultural com- 
modity market is minute compared with that of the 
United States, and the statistics suggest that this 
state has not improved during the past year. How- 
ever, a more encouraging picture of Canada’s competi- 
tive position in GEAC relative to that of the United 
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TABLE 4. AGRICULTURAL EXPORTS TO GEAC BY SELECTED COMMODITY CLASS 


Averages Growth Rates _ Increase 
1975 1976 1977 1978 ‘75-78 '75-'78 1977-78 
Exports Ee Ge ee ee ee ee ee See eee eee 
Can U.S Can U.S Can U.S Can U.S Can Us Can U.S Can U2 
-- million $ Can. = Hate 

Grains, Including? 
Wheat Flour 41.1 655.6 426 719.4 51.9 4683.7 16.6 932.7 38.0 747.8 —26 4.0 °=68,0) ~36:0 
Meat and Meat? 
Products 3 6.8 Ai 9.6 8 11.6 6 31.0 6 14.8 26.0 65.0 -25.0 167.0 
Animal® 
Products 15.6 88.9 24.2 131.3 38.4 165.9 52.2 205.8 32.6 148.0 49.0 32.0 36.0 24.0 
Tobacco, 
Unmanufactured nee 99.4 6 117.6 4 153.7 Siz 178.6 1.3 137.3 > 38:0) 27-0) 700:0 16:0 
Dairy Products 1.0 cOF 2:8 17.6 WAY A 50.0 14.3 17.4 8.9 23.0 141.0 35.0 -19.0 -65.0 
Fruits, Nuts, 
Vegetables and 
Preparations 2.6 TOOTS 2 83.9 4.0 107.8 5.9 154.8 3.9 104.1 31.0 30.0 46.0 44.0 
Oilseeds 0:9 Se 22i1at 5.9 207.5 8.6 288.7 IDWS, FS 77!4>> 6289273 be S408 19:08" 38/0" F300 
Oilseed Products® ‘2 8.4 1.0 6.2 3.9 15.1 5.0 50.4 2.5 20.0 189.0 81.0 28.0 234.0 

Totals 62.9 1157.2 81.0 1293.1 125.7 1476.5 109.7 1948.1 94.8 1468.7 20.0 19.0 -13.0 32.0 


@wWheat and flour and feed grains. 

Does not include poultry and poultry products. 
CHides, skins and tallow. 

doilcake and meal and vegetable fats and oils. 


Source: 


Canadian Statistics obtained from External Trade Division, Statistics Canada 


United States Statistics obtained from Agricultural Situation, Review of 1978 and Outlook for 1979, Supplement 2 to 


World Agricultural Situation 18, U.S.D.A. 


States is obtained when a comparison is made on the 
basis of individual commodity groups. In the case 
of two commodity groups — grains, including wheat 
flour, and meat and meat products — the Canadian 
market share relative to that of the United States 
has definitely worsened. But in the case of oilseeds, 
oilseed products and dairy products, Canada has made 
tremendous gains not only in absolute terms but 
relative to U.S. gains as well. 


SUMMARY AND PROSPECTS FOR FUTURE 
GROWTH 


Relatively high economic and population growth rates 
have been the recent trend in GEAC’s economic per- 
formance. The evidence seems to indicate that part of 
the high GDP growth rate is attributable to export 
expansion. If this is the case, the less restrictive trading 
environment created by the recently concluded Multi- 
lateral Trade Negotiations will contribute towards 
sustaining this growth. 
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Growth rates in economic activity for GEAC fore- 
casted for 1979 (Table 1) show that although the high 
annual rates achieved in the recent past may not be 
sustained, the absolute levels of growth rates are still 
high. For example, the forecasted growth rates for 
Indonesia, the Philippines and Thailand are 5 percent 
but for the remaining five countries it ranges from 7 
percent for Singapore to 9.5 percent for South Korea. 


The average forecasted growth in GDP for GEAC is 
6.9 percent, compared with the 3.5 — 4.5-percent 
growth rate forecast for Canada. 


The medium-term U.N. population forecast for GEAC 
shows that its population should be 426 million in 
1990. This represents a 39-percent increase during 
the next 11 years or an annual average increase of 
3.5 percent, compared with a 2.7-percent annual 
average increase during the 1972-77 period. 


The record of GEAC’s domestic food production in- 
creases during the period has been unimpressive, ex- 
cept for that of South Korea and the Philippines. 
The average growth rate for GEAC, excluding 
Singapore, whose high growth rate as already ex- 
plained is distorted, is only 1.1 percent. 


Thus the underlying economic trends of the domestic 
supply side as well as the demand side suggest that 
GEAC’s imports of agricultural products will remain 
strong in the near future. The increasing share of 
agricultural imports in total imports in six of the 
eight member countries is a reflection of low pro- 
duction and high food demand. 


If the recent pattern of North America’s agricultural 
exports to GEAC is any guide it seems that demand by 
GEAC is moving more and more towards income 
elastic agricultural imports such as meat and meat 
products, hides and skins, dairy products and fruits 
and vegetables and away from cereals. On the other 
hand, the growth rates of oilseed imports are in- 
creasing rapidly, reflecting heavier demand for both 
vegetable oil and animal feed. 


From Canada’s perspective this perceived trend is 
encouraging, but the potential for increasing our 
market share has not yet been fully realized. 


It is true that the U.S. exports to GEAC a consider- 
able amount of rice and soybeans. Soybeans is a 
commodity which Canada has only recently developed 
as a potential export. Taiwan, South Korea and the 
Philippines also have strong political ties with the 
United States, thus giving the U.S. a non-economic 
advantage over Canada in exporting to GEAC. 


Although these extraneous factors are valid, they can- 
not completely explain why the value of US. 
agricultural exports to GEAC was 16 times that of 
Canada’s during the past four years. 


On the basis of the available statistics and economic 
trends analyzed above, it may be concluded that there 
is strong potential for further expansion of Canada’s 
agricultural exports to GEAC. The markets of South 
Korea, Hong Kong, Malaysia, Singapore and Taiwan 
are especially promising for exports of dairy products, 
fruits and vegetables, hides and skins, oilseeds and 
of course wheat and wheat flour. 
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AN ECONOMIC ASSESSMENT OF DRYLAND CROPPING 


PROGRAMS IN THE PRAIRIE PROVINCES: 
INCOME VARIABILITY 


R.P. Zentner* 


U.J. Pittman* 


*R. P. Zentner and B. H. Sonntag are economists, and J. B. Bole 
and U. J. Pittman are agronomists at the Agriculture Canada 
Research Station, Lethbridge, Alberta. 
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Substantial differences exist among rotations, crop combinations, and soil 
zones in expected net incomes, seasonal resource use, and income variability. 
Hence a variety of cropping programs can be expected on farms in the 
Prairie Provinces. 


INTRODUCTION 


This is the second of two articles concerned with eco- 
nomic aspects of dryland cereal and oilseed rotations 
on Canadian prairie farms. In the first article (Zentner 
et al. 1979) expected net incomes and resource require- 
ments were compared for three rotations and several 
crop combinations in the Brown, Dark Brown, and 
Black soil zones at various combinations of input and 
product prices. ! 


1Readers should refer to this article, which appeared in the 


August 1979 issue of CFE, for a detailed discussion of the 
effects of changes in relative prices of inputs and products on 
optimal crop combinations and rotations, expected net incomes, 
and resource requirements. 


Expected net income and seasonal distribution of 
resource requirements (especially labor) are important 
criteria in cropping program decisions. The calculation 
of expected net income, or profitability, accounts for 
quantities of resources used (costs) but not for the 
seasonality of resource requirements. For example, a 
rotation with a fairly uniform seasonal distribution of 
labor requirements might be chosen over one with high 
labor demands in some seasons despite lower expected 
net income. The relatively uniform seasonal distribution 
of labor requirements in rotations with a high propor- 
tion of fallow is an important factor contributing to the 
dominance of these rotations, even though other rota- 
tions might produce higher expected net income. 


A further consideration in cropping program decisions 
is income variability arising from yield and price risk. 
Yield risk originates from variation in amount and 
seasonal distribution of rainfall, temperature, other 
climatic factors, insects, weeds, and diseases. Price risk 
arises from changes in input and product prices that the 
farmer cannot control. 


This article examines differences in income variability 
among soil zones, rotations, and crop combinations 
resulting from yield and product price variability. 


DATA SOURCES AND METHOD 
OF ANALYSIS 


The crop production environment in the Prairie Prov- 
inces is characterized by highly variable precipitation 
(amount and seasonal distribution), high evaporation 
rates during the growing season, the variable length of 
growing seasons, different degrees of weed infestations, 
and periodic outbreaks of diseases and insects.2 These 
characteristics differ by soil zone and have an important 
bearing on crop production practices within soil zones. 


Different crops are not affected uniformly by adverse 
conditions. Some crops are more drought tolerant 
than others and are therefore better adapted to the 
drought-prone Brown soil zone (Alberta Agriculture 
1976, Saskatchewan Department of Agriculture 1978). 
Crops that need fewer days to mature are better adapted 
to the shorter growing season in the Black soil zone 
(Saskatchewan Agriculture 1976). Winter wheat produc- 
tion, until recently, has been limited to parts of south- 
ern Alberta because of a lack of winter hardiness. New 
cultivars (e.g. Northstar), however, are extending the 


2Descriptions of the agricultural climate of the Prairie Provinces 
are contained in the Alberta Farm Guide (1976) and Guide to 
Farm Practice in Saskatchewan (1978). 


10 


area in which this crop can be grown (Grant 1978). 
Insect pests and plant diseases sometimes restrict the 
crop options in particular areas. 


These and other physical factors result in highly variable 
annual crop yields. The nature of yield variability is 
discernible from time series data on yields of annual 
crops on fallow and stubble on a regional basis (crop 
district, agricultural reporting areas, etc.). Unpublished 
data from Statistics Canada, provincial departments of 
agriculture, and other institutions were used to estimate 
standard deviations of yields,? by soil zone, for each 
crop on fallow and on stubble. Coefficients of variation* 
were calculated to obtain estimates of relative variability 
in crop yields. Long-term rotation studies at Agriculture 
Canada research stations and universities were used to 
validate the estimates (Austenson ef al. 1970, Austenson 
and Khartri 1972, and Pittman 1977). 


A farm level simulation model of dryland crop produc- 
tion (Zentner et al. 1978) was used to examine varia- 
bility in expected net income arising from yield and 
price risk. Several crop combinations and rotations for 
three soil zones were examined at three grain price 
levels. The average price situation was based on average 
grain prices for the 1972-73 to 1976-77 crop years. 
High and low grain prices were one standard deviation of 
prices above and below the average for that period. The 
effects of yield variability (yield risk) were simulated by 
permitting yields to range one standard deviation above 
and below the mean for each price situation. Standard 
deviations of yields were based on 1962-74 data for each 
soil zone. One standard deviation above and below 
average does not cover the whole range of yields or 
prices; however, only in about 33 percent of the time 
(one out of three years) will yields or prices fall below or 
exceed one standard deviation from the mean. Input 
prices were held constant at 1978 levels. 


Three case farms, one for each soil zone, were used in 
the analysis. Expected net incomes and standard devia- 
tions of net income were computed for about 16 crop 
combinations within three rotations for each case farm. 


3Standard deviation is a commonly used measure of variation or 
dispersion in a data set. The standard deviation (S.D.) is defined 


N 
(1/N) © (¥;- Y)?, where Y is the sample mean. 
i=1 


aS 5. — 


*The coefficient of variation is a relative measure of variation. 
It is the sample standard deviation expressed as a percentage of 
the sample mean. 
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TABLE 1. YIELDS, STANDARD DEVIATIONS, AND COEFFICIENTS OF VARIATION FOR CROPS ON FAL- 
LOW AND STUBBLE IN THE BROWN, DARK BROWN, AND BLACK SOIL ZONES 


Crop Yield@ 
Brown Soil Zone 
Winter Wheat — Fallow 2000 
Flax — Fallow 855 
Spring Wheat — Fallow 1819 
— Stubble 1118 
Barley — Fallow 2253 
— Stubble 1504 
Dark Brown Soil Zone 
Winter Wheat — Fallow 2371 
Rape — Fallow 1067 
Spring Wheat — Fallow 2095 
— Stubble 1522 
Barley — Fallow 2630 
— Stubble 1972 
Black Soil Zone 
Rape — Fallow 1280 
-- Stubble 893 
Spring Wheat — Fallow 2405 
— Stubble 1933 
Barley — Fallow 3007 
— Stubble 2447 


Standard Coefficient of 
Deviation> Variation 
kg/ha — % 
539 26.9 
302 35.3 
458 25.2 
384 34.3 
571 25.4 
501 33.3 
532 22.4 
264 24.7 
438 20.9 
391 25.7 
566 21.5 
523 26.5 
275 21.5 
258 28.9 
445 18.5 
411 Zine 
528 17.6 
490 20.0 


a Average yields with optimal rates of N and P and average prices as calculated in the crops simulation model. 
bStandard deviations were estimated for the period 1962 to 1974 from unpublished data from Statistics Canada and Alberta Agri- 


culture. 


The trade-off between level and variability of expected 
net income was demonstrated through calculation of 
expected net incomes for specified maximum income 
variability levels. These calculations were simulations 
of different levels of risk aversion. 


YIELD AND INCOME VARIABILITY 


The coefficients of variation for crops grown under 
similar conditions (e.g., on fallow) show that yields are 
more variable in the Brown soil zone than in either of 
the other two soil zones (Table 1). Fallowing reduces 
yield variability in all zones with the largest relative 
reduction in the Brown zone. The data also indicate 
substantial differences in relative yield variability among 
crops within zones. Oilseed yields are usually more 
variable than cereal crop yields.° 


‘The coefficients of variation in Table 1 probably under- 
estimate true yield variability at the individual farm level since 
the numerators in the calculations are based on large area 
averages and the denominators are yields with optimal rates 
of N and P. 
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The standard deviation of net income is a mathematical 
expression of the amount of variability or risk associated 
with a particular cropping program. Low standard 
deviations indicate low income variability (risk) while 
high standard deviations indicate high risk. In all soil 
zones the variability in income decreased as the propor- 
tion of fallow in the rotations increased (Tables 2, 3, 
and 4). Standard deviations of income were higher with 
high grain prices than with low grain prices. Differences 
in yield and price variability among crops resulted in 
changes in the rank order of income variability among 
crop combinations for the three grain price situations. 


Within rotations the crop combinations with spring 
cereals usually had the lowest income variability. Those 
with oilseeds generally had the highest. 


Decision-making in risky situations usually entails a 
trade-off between expected net income and variability 
in income. A high level of expected net income generally 
requires giving up a low level of variability in expected 
net income and vice versa. The amount of income 
variability, or risk, that a farmer is willing to accept 
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TABLE 2. STANDARD DEVIATIONS OF NET INCOME BY CROP COMBINATION AND ROTATION IN THE 
BROWN SOIL ZONE FOR THREE GRAIN PRICE SITUATIONS 


Grain Price 


Crop Combination@ Average Low High 


$/ha of rotation 


Crop Fallow 
Winter Wheat 31.39 23.98 39.96 
Flax and Winter Wheat 36.33 27.02 47.72 
Flax and Spring Wheat 34.51 25.39 45.37 
Flax and Barley 34.04 25.66 43.92 
Spring Wheat 27.56 20.80 35.30 
Barley 26.48 21.24 32.36 


Crop-Crop-Fallow 


Winter Wheat (Spring Wheat) 36.93 27.76 46.39 
Winter Wheat (Barley) 36.83 28.58 45.60 
Flax (Spring Wheat) 44.01 31.64 56.86 
Flax (Barley) 43.84 32.41 56.04 
Spring Wheat (Spring Wheat) 34.58 25.49 43.30 
Spring Wheat (Barley) 34.43 26.31 42.51 
Barley (Spring Wheat) 33.91 25.81 41.42 
Barley (Barley) 33.79 26.60 40.58 


Continuous Crop 
(Spring Wheat) 48.63 33.69 60.44 
(Barley) 48.29 37.80 57.60 


4Crops in parenthesis were produced on stubble. 


TABLE 3. STANDARD DEVIATIONS OF NET INCOME BY CROP COMBINATION AND ROTATION IN THE 
DARK BROWN SOIL ZONE FOR THREE GRAIN PRICE SITUATIONS 


Grain Price 


Crop Combination4 Average Low High 


$/ha of rotation 


Crop Fallow 


Winter Wheat Biis2 23.93 39.54 
Rape and Winter Wheat 31.79 25.02 39.82 
Rape and Spring Wheat 29.64 22.28 36.95 
Rape and Barley 29.59 22.92 35.44 
Spring Wheat 26.90 19.86 33.81 
Barley 26.65 21.07 31.96 


Crop-Crop-Fallow 


Winter Wheat (Spring Wheat) 37.05 27.76 46.51 
Winter Wheat (Barley) 37.44 28.92 46.16 
Rape (Spring Wheat) 37.97 28.28 46.91 
Rape (Barley) 38.16 29.44 46.58 
Spring Wheat (Spring Wheat) 34.18 25.10 42.71 
Spring Wheat (Barley) 34.58 26.26 42.41 
Barley (Spring Wheat) 34.11 25.89 41.62 
Barley (Barley) 34.46 27.05 41.30 


Continuous Crop 
(Spring Wheat) 48.76 35.42 60.59 
(Barley) 49.55 38.80 59.30 


4Crops in parenthesis were produced on stubble. 
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TABLE 4. STANDARD DEVIATIONS OF NET INCOME BY CROP COMBINATION AND ROTATION IN THE 
BLACK SOIL ZONE FOR THREE GRAIN PRICE SITUATIONS 


Crop Combination4 Average 
Crop Fallow 
Rape 33.15 
Spring Wheat 27.07 
Barley 23.19 
Crop-Crop-Fallow 
Rape (Rape) 43.15 
Rape (Spring Wheat) 38.58 
Rape (Barley) 37.17 
Spring Wheat (Rape) 43.42 
Spring Wheat (Spring Wheat) 30.28 
Spring Wheat (Barley) Soe 
Barley (Rape) 38.90 
Barley (Spring Wheat) 28.75 
Barley (Barley) 33.81 
Continuous Crop 
(Rape) 63.26 
(Spring Wheat) 49.55 
(Barley) 45.18 


Grain Price 
Low High 
$/ha of rotation 

25.37 41.62 
19.66 34.18 
17.64 28.26 
33.00 53.62 
29.37 48.86 
29.15 46.49 
31.71 55.18 
23.05 37.62 
25.34 41.25 
32.80 45.13 
22.77 34.70 
23.19 44.63 
47.94 78.25 
36.98 63.11 
36.09 55.20 


48Crops in parenthesis were produced on stubble. 


depends on personnal preferences, attitudes toward 
risk, and his financial situation. The risk-averse farmer 
will favor a cropping program with lower income varia- 
bility than the farmer who is able or willing to accept 
high risk at any level of expected net income. 


The trade-off between expected net income and income 
variability (risk) for the three soil zones indicated a 
positive relationship at all grain prices considered (Figure 
1).© The positive relationship between expected net 
income and income variability indicates that a farmer’s 
expected net income will increase as his aversion to risk 
decreases. 


An alternative way of expressing the trade-off between 
expected net income and risk is to calculate the mini- 
mum expected net incomes associated with particular 
levels of risk aversion. The minimum expected net 
incomes for various levels of risk aversion (assuming a 


6The equations that describe the curves have the following 
general form: 


Y¥ =aX>: (1) 
where: 


Y =expected net income ($/ha of rotation), 
X = standard deviation of net income ($/ha of rotation), and 
a,b = coefficients, 
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normal distribution) were calculated for the crop com- 
binations and rotations for each soil zone (Tables 5, 6, 
and 7). To illustrate the meaning of the data, consider 
the top left entry of Table 5. This indicates that in three 
of four years the expected net income from the winter 
wheat-fallow cropping program in the Brown soil zone 
would be no lower than $31.62/ha of rotation. This 
was the highest minimum expected net income for this 
level of risk aversion and indicates that a farmer with 
this level of risk aversion would do best by selecting a 
winter wheat-fallow cropping program in this price 
situation. 


In the Brown soil zone (Table 5) the crop-fallow rota- 
tion with winter wheat produced the highest minimum 
expected net income. Cropping programs with flax on 
fallow resulted in higher expected net incomes in about 
one out of four years. The continuous cropping program 
had higher expected net incomes in one out of three - 
years than some of the crop combinations in the other 
rotations. This reflects the highly variable nature of soil 
moisture conditions in this soil zone. Yields and income 
for each hectare of rotation are relatively high in high 
rainfall years with continuous cropping. 


In the Dark Brown soil zone (Table 6) the winter wheat- 
fallow rotation produced the highest minimum expected 
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An Economic Assessment of Dryland Cropping Programs 
in the Prairie Provinces: Income Variability 


Expected Net Income ($/ha of rotation) 
150 BROWN SOIL 


Grain Price 
High 


Average 


DARK BROWN SOIL 


High 


Average 


BLACK SOIL Grain Price 
High 


Average 


Standard Deviation of Income (S$ /ha of rotation) 


Figure | 
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income at high levels of risk aversion and low or average 
grain prices.’ At low risk aversion levels the continuous 
cropping rotation produced the highest minimum ex- 
pected net income in all price situations. With high grain 
prices and low risk aversion, continuous spring wheat 
had the highest minimum expected net income. With low 
or average grain prices, continuous barley resulted in 
higher minimum incomes. This result reflects the higher 
price variability for wheat than for barley. 


In the Black soil zone (Table 7), continuous cropping 
with spring cereals produced the highest minimum 
expected net income in all but one of the situations 
considered. Differences in relative price variability 
between wheat and barley again largely determined the 
best crop combination in low and high grain price 
situations. 


SUMMARY AND CONCLUSIONS 


The optimal cropping program on individual farms 
depends on several criteria including expected net 
income, seasonality of resource requirements, and 
variability in income (risk). Individual farmers attach 
differing weights to these and other criteria when 
making decisions on cropping programs. The results 
presented in this and a previous article (Zentner et al. 
1979) show substantial differences among rotations, 
crop combinations, and soil zones in expected net 
incomes, seasonal resource use, and income variability. 
With these results and differing criteria or goals among 
farms, a variety of cropping programs can be expected 
on farms in the Prairie Provinces. 


The widespread use of the crop-fallow rotation in the 
Brown soil zone is consistent with the results of this 
study. Expected net incomes were generally highest, 
resource use (especially labor) was uniformly distributed 
throughout the growing season, and income variability 
was lowest with this rotation. Crop combinations with 
cereals usually produced more stable income than those 
with oilseeds. Crop combinations that included winter 
wheat generally had the highest expected net incomes. 


In the Dark Brown soil zone, trade-offs among the 
three criteria mentioned above can explain widely 
differing rotations and crop combinations among farms. 
Differences in expected net incomes among rotations 


7Data on winter wheat yields were obtained from areas in the 
Brown and Dark Brown soil zones where winter survival is not a 
serious problem. In areas within these soil zones where risk of 
winter-kill is higher, yield and income variability with winter 
wheat may be higher than with other cereals or oilseeds. 
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and crop combinations were generally smaller than in 
the Brown soil zone. Income variability was lowest and 
labor requirements were fairly evenly distributed with 
the crop-fallow rotation. On farms where the latter 
two criteria are heavily weighted, rotations with high 
proportions of fallow are likely to be selected. 


In the Black soil zone, trade-offs similar to those in the 
Dark Brown soil zone were apparent in the results. 
Expected net incomes and income variability were 
highest with continuous cropping. With this rotation, 
spring and fall labor accounted for a large proportion of 
the total labor requirement. Income variability was 
considerably lower, seasonal labor demands were more 
uniform, and expected net income was lower with the 
other rotations. Rotations that include some fallow 
could be optimal in the Black soil zone when expected 
grain prices are low and for farmers who are highly 
averse to risk or high seasonal labor requirements. 


This study shows that cropping programs in general use 
by prairie farmers can be rationalized on economic 
grounds. However, research in agriculture is continuing 
to produce new technologies that could alter the tech- 
nical substitution possibilities among crops and rota- 
tions. New varieties can increase the area of adaptation 
of specific crops. Minimum or zero-tillage production 
methods could alter the competitive position of con- 
ventional tillage-based methods. Insecticides, disease- 
resistant cultivars, herbicides, and other crop protection 
technologies could result in higher and more stable 
yields. These technologies can have differential effects 
among soil zones, rotations, and crop combinations and 
could alter their competitive position. 


Many other factors could alter the competitive position 
of the high fallow cropping programs. These include 
physical and biological factors such as the depletion of 
soil organic matter, erosion, and salinization. Economic 
factors such as changes in relative prices of inputs (fuel, 
fertilizers, herbicides, labor, land, etc.) could also alter 
optimal cropping programs. Changes agricultural 
policies and programs (e.g., quota allocation methods, 
stabilization programs, and transportation \charges) have 
implications for optimal cropping programs. Continued 
research is needed on all of these aspects to ensure the 
long-term viability of agriculture in the Canadian prairies. 
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CROP ROTATION ECONOMICS IN WESTERN CANADA 
USING FARM BUDGETING CRITERIA 


L. M. Johnson* 


INTRODUCTION 


Three basic traditional inputs for agricultural production 
are land, labor and capital. Land and labor, however, 
are no longer main production tools as the technology 
of cereal grain and oilseed production in Western Canada 
gradually changes. The productivity of the land now 
depends on the skill and knowledge with which capital 
is applied — the use of mechanical power and machinery, 
the increasing use of cash inputs such as fertilizers, pest 
and weed control chemicals, better seed and better crop 
insurance. Farm operators are making changes in their 
tillage practices and in the size and type of equipment 
used. These technical improvements conserve and 
enhance the land while in productive use. 


This paper outlines component expenditures, yields and 
prices and compares income from several rotations of 
small grain and oilseed crops for typical farming prac- 
tices in Western Canada. Comparisons of income and 
expenses per acre are then made between areas and 


*L. M. Johnson is an economist with the Policy, Planning and 
Economics Branch, Prairie Regional Office, Agriculture Canada, 
Regina, Saskatchewan. 


This article is an update of one published in the October 1978 


issue of Canadian Farm Economics, ‘“‘Economic Analysis of 
Crop Rotations in Western Canada,” Vol. 13, No. 5. 
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For cereal grains a two-year fallow-wheat or a three- 
year wheat-fallow-barley rotation yielded the best 
returns in 1979 for selected areas in the Prairie Prov- 
inces. 


Rapeseed grown alone or in combination with cereals 
produced better annual returns than those that included 
only cereal grains. 


Rotation plans should consider the relative rather than 
the absolute prices of the various grains and oilseeds. 


types of farm. Emphasis is on the relative rather than 
absolute returns to land, labor and management among 
the different regions in 1979. 


The usefulness of this type of information has been 
described in the October 1978 issue of CFE. The 
previous article also describes the study areas, objectives 
and procedures, farm sizes, types and size of machinery 
and information on crop service inputs. Charges for 
land, labor and management are excluded in calculating 
the crop rotation net returns because of the lack of 
current data on land costs and the difficulty in establish- 
ing a value for the operator’s labor and management. 
The net rotation values therefore are a return to these 
items. 


YIELDS AND PRICES 


The yields per acre and farm prices for wheat, oats, 
barley, flaxseed, and rapeseed are in Table 1. The 1979 
yields in tonnes per acre are expected yields estimated 
from the previous years’ figures. 


The 1979 prices for wheat, oats and barley were cal- 
culated by taking the 10-year average total realized 
price as a percentage of the 10-year average selling 
quotation at the Winnipeg Commodity Exchange (WCE).* 


' The Canadian Wheat Board, Annual Report, 1977-78. 
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TABLE 1. YIELDS AND PRICES IN 1979 AND THE 10-YEAR AVERAGE FOR SMALL GRAIN AND OILSEED 
CROPS BY AREA, WESTERN CANADA 


Trend Line 1979 10-Year Average 
Eaeaeree Yields Price at) ar 2 a Price 
in 19794 Bar Yields Par 
Area and Crop Fallow Stubble Tonneb Fallow Stubble Tonne 
— tonnes an acre — —$- — tonnesanacre — —$— 
Peace River 
Wheat 836 .631 131.81 778 .569 85.15 
Oats 1.032 805 74.88 927 .674 53.38 
Barley 1.002 .742 91.10 .886 .634 67.62 
Flaxseed 20 .264 259.07 .333 .254 197.59 
Rapeseed .420 .290 294.60 .390 PAL 189.32 
Melfort-Vegreville 
Wheat .914 .680 134.31 844 .602 87.65 
Oats .998 .768 77.28 .931 .691 55.78 
Barley 1.147 .856 93.63 1.030 BAL 70.15 
Flaxseed 4331) 4| .389 259.78 .452 ACER: 198.30 
Rapeseed 533 .376 296.19 .483 331 190.91 
Unity-Wilkie 
Wheat .906 .629 134.09 .792 .536 87.43 
Oats 1.015 ofl?) 77.09 .901 .635 55.59 
Barley 1.140 .807 93.44 .991 .692 69.96 
Flaxseed 462 .325 259.54 427 .290 198.06 
Rapeseed .450 .229 295.96 .456 .286 190.68 
Swift Current 
Wheat .726 .470 133.87 .615 .397 87.21 
Oats 791 574 76.83 .691 .495 55.33 
Barley 892 .621 93.21 175 518 69.73 
Flaxseed .291 P2236 259.34 .282 .188 197.86 
Estevan-Melita 
Wheat .806 .651 135.08 .768 585 88.42 
Oats 1.025 198 78.06 882 .692 56.56 
Barley 1.129 .890 94.41 1.036 782 70.93 
Flaxseed .400 .307 260.52 .381 .284 199.04 
Rapeseed 492 .394 296.98 .488 .383 191.70 
Red River 
Wheat 844 .789 135.33 178 .694 88.67 
Oats 952 .862 78.19 851 .760 56.69 
Barley tanks? 1.078 94.68 .993 .908 71.20 
Flaxseed .366 .295 261.31 .358 .292 199.83 


Rapeseed .590 .500 PRIMUS: on9 438 192.45 


4From Alberta, Saskatchewan and Manitoba Departments of Agriculture. 
bFrom the Canadian Wheat Board and the Winnipeg Commodity Exchange. Deductions for marketing costs have been made for all 
prices. 


This percentage was then multiplied by the average The 1979 prices for flaxseed and rapeseed are the 

monthly cash quotation (WCE) from August 1978 to average monthly cash quotations (WCE) from August 

February 1979 to estimate the realized price in 1979: 1978 to February 1979.2? Deductions for marketing 
costs have been made for all prices. 


Average Montly Cash 10-Year Average 
Quotation from otaiRealized trices Sa 

1979 Price = August ’78 to x  10-Year Average 2 Statistics Canada, Grain and Oilseeds Review, Catalogue No. 
February °79 Selling Quotation 22-007, Monthly. 
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TABLE 2. VALUE OF PRODUCTION FOR SMALL GRAIN AND OILSEED CROPS BY AREA, WESTERN 


CANADA 
1979 Prices 
and Yields 
Area and Crop Fallow Stubble 
Peace River 
Wheat 110.19 83.17 
Oats 77.28 60.28 
Barley 91.28 67.60 
Flaxseed 84.20 68.39 
Rapeseed 123.73 85.43 
Melfort-Vegreville 
Wheat 122.76 91r33 
Oats TIES. 59.35 
Barley 107.39 80.15 
Flaxseed 132.75 101.05 
Rapeseed 157.87 Mt S7 
Unity-Wilkie : 
Wheat 121.49 84.34 
Oats 78.25 5527 
Barley 106.52 75.41 
Flaxseed 119.91 84.35 
Rapeseed 133.18 67.77 
Swift Current 
Wheat 97.19 62.92 
Oats 60.77 44.10 
Barley 83.14 57.88 
Flaxseed 75.47 57.83 
Estevan-Melita 
Wheat 108.87 87.94 
Oats 80.01 62.29 
Barley 106.59 84.02 
Flaxseed 104.21 79.98 
Rapeseed 146.11 117.01 
Red River 
Wheat 114.22 106.78 
Oats 74.44 67.40 
Barley 107.18 102.07 
Flaxseed 95.64 77.09 
Rapeseed 175.66 148.86 


4Equals yields per acre times prices per tonne from Table 1. 


As the data show, 1979 prices for all grain and oilseed 
crops were higher than the previous 10-year average. 
The calculated yields of most crops grown on either 
fallow or stubble were also higher in 1979 because of 
the ascending yield curve for the years considered in 
this analysis. 


VALUE OF PRODUCTION 
Table 2 lists the value of production using 1979 prices 


and crop yields, as well as the 10-year average crop 
yields with 1979 prices and the 10-year mean prices. 
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10-Year Average Yields 


1979 Prices 10-Year Prices 

Fallow Stubble Fallow Stubble 

dollars an acre@ 

102.55 75.00 66.25 48.45 
69.41 50.47 49.48 35.98 
80.71 66.96 59.91 42.87 
86.27 65.80 65.80 50.19 

114.89 80.13 13:35 51.50 

113.36 80.85 73.98 52.77 
71.95 53.40 51.93 38.54 
96.44 72.19 72.25 54.09 

117.42 86.51 89.63 66.03 

143.06 98.04 92.21 63.19 

106.20 76.87 69.24 46.86 
69.46 48.95 50.09 35.30 
92.60 64.66 69.33 48.40 

110.82 75.27 84.57 57.44 

134.96 84.64 86.95 54.53 
82.33 53.15 53.63 34.62 
53.09 38.03 38.23 27.39 
72.24 48.28 54.04 36.12 
Tats 48.76 55.80 37.20 

103.74 79.02 67.91 51.73 
68.85 54.02 49.89 39.14 
97.81 73.83 73.48 55.47 
99.26 73.99 75.83 56.53 

144.93 113.74 93.55 73.42 

105.29 93.92 68.99 61.54 
66.54 59.42 48.24 43.08 
94.02 85.97 70.70 64.65 
93.55 73.30 71.54 58.35 

154.52 130.41 99.88 84.29 


In many instances wheat produced on either summer 
fallow or stubble had higher total returns per acre than 
barley or oats. Although barley and oat yields were 
considerably higher than those for wheat, higher wheat 
prices more than offset its lower per acre yield. This 
was true in 1979 and in many cases for the previous 
10-year period. 


Value of production for rapeseed in most cases was 
significantly higher than for cereal grains in both periods 
for all areas because of a more favorable price. The per 
tonne value of flaxseed was higher than that for cereal 
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TABLE 3. CROP SERVICES AND MACHINERY EXPENSES FOR WHEAT ON FALLOW AND STUBBLE BY 


AREA, WESTERN CANADA, 1979 


Peace Melfort- Unity- Swift 
Item River Vegreville Wilkie Current 
dollars an acre 
Wheat on Fallow 
Crop Services 
Seed 6.66 5.82 5.82 4.48 
Weed Spray 4.36 2.69 2.69 2.69 
Fertilizer 8.96 6.76 6.66 6.50 
Seed Cleaning .08 .07 .07 .05 
Federal-Provincial 
Crop Insurance 3.26 234 2.03 2.14 
Other Insurance — .50 56 70 
Western Grain 
Stabilization Plan 1.78 2.02 1.50 1.46 
Sub-Total 25.10 20.20 19.43 17.99 
Machinery 
Repairs, Fuel, Oil 
and Lubricants 7.46 6.73 6.56 5.08 
Depreciation 8.67 8.30 7.78 6.36 
Interest 8.42 7.87 7.41 6.02 
Crop Services and 
Machinery, Total 49.65 43.10 41.18 35.45 
Wheat on Stubble 
Crop Services 
Seed 6.66 5.38 5.38 4.48 
Weed Spray 4.36 2.69 2.69 2.69 
Fertilizer 14.70 17.26 12.58 9.30 
Seed Cleaning .08 .07 .07 .06 
Federal-Provincial 
Crop Insurance 2235 1.55 1.33 1.41 
Western Grain 
Stabilization Plan 1.78 2.02 1.50 1.46 
Sub-Total 29.91 28.97 23.55 19.40 
Machinery 
Repairs, Fuel, Oil 
and Lubricants 7.16 6.67 6.75 5.28 
Depreciation 8.45 8.13 7.93 6.51 
Interest 8.16 7.78 7.61 6.21 
Crop Services and 
Machinery, Total 53.68 51.55 45.84 37.40 


Estevan- 
Melita 


5.62 
2.69 
6.50 

.07 


2.65 
Te 


1.90 
20.55 


5.70 
7.38 
7.02 


40.65 


5.62 
2.69 
9.90 

.07 


1.89 


1.90 
22.07 


6.10 
7.65 
Ug, 


43.17 


Red 
River 


6.78 
7.17 
PAS 


51.76 


Sources: Unpublished data, Policy, Planning and Economics Branch, Agriculture Canada, Regina; Proctor, J., ‘“A Consensus of Costs 
and Returns, Peace River Region,’ Marketing Division, Production Economics Branch, Alberta Agriculture; Saskatchewan 
Agriculture; Economics Branch, Manitoba Agriculture; producers; machinery dealers; fertilizer, chemical and seed com- 


Panies and provincial crop insurance corporations. 


grains, but when offset with its low yield the returns 
were not much better than and in some cases lower than 
those for cereal grains. 


ANALYSIS 
Based on the preceding assumptions, crop service and 


machinery expenses for producing crops on both sum- 
mer fallow and stubble as well as the outlay for pre- 
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paring summer fallow were determined using farm 


budgeting criteria. 


EXPENSES 


Fallow and Stubble Wheat 


Table 3 shows that the combined crop service and 
machinery expenses for wheat on fallow ranged from 
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TABLE 4. CROP SERVICES AND MACHINERY EXPENSES FOR OATS, BARLEY, FLAXSEED AND RAPE- 
SEED ON FALLOW AND STUBBLE AND COSTS OF SUMMER FALLOW BY AREA, WESTERN CANADA, 1979 


Peace Melfort- 
Item River Vegreville 
Oats on Fallow 
Crop Services 19.45 16.35 
Machinery 25.42 23.99 
Total 44.87 40.34 
Oats on Stubble 
Crop Services 24.24 25.83 
Machinery 24.39 22.26 
Total 48.63 48.09 
Barley on Fallow 
Crop Services 22.84 17.87 
Machinery 25.19 23.62 
Total 48.03 41.49 
Barley on Stubble 
Crop Services 27.74 ZTatS 
Machinery 24.21 23.16 
Total 51.95 50.91 
Flaxseed on Fallow 
Crop Services 19.53 19.18: 
Machinery 23.19 22.57 
Total 43.26 41.75 
Flaxseed on Stubble 
Crop Services 24.93 28.41 
Machinery 24.57 24.80 
Total 49.50 53.21 
Rapessed on Fallow 
Crop Services 22.21 25515 
Machinery 23.93 23.29 
Total 46.14 48.44 
Rapeseed on Stubble 
Crop Services 28.74 32.19 
Machinery 24.78 25.38 
Total 53.52 5757 
Summer Fallow 
Machinery 9.63 10.83 


Unity- Swift Estevan- Red 
Wilkie Current Melita River 
dollars an acre 

12.46 13.08 14.31 17.18 
22.78 iee23 Zilesih 18.54 
35.24 31.31 35.68 35.72 
18.16 16.21 17.92 24.93 
23.78 18.63 22.10 21.99 
41.94 34.84 40.02 46.92 
17.24 16.28 17.93 19.35 
22153 18.08 21-07 18.14 
39.77 34.36 39.00 37.49 
22.44 18.39 20.64 27.09 
24.06 18.49 21.85 21.58 
46.50 36.88 42.49 48.67 
18.91 16.91 19.94 19.12 
22.53 18.54 20.31 19.78 
41.44 35.75 40.25 38.90 
24.70 20.32 22.54 24.58 
24.08 19.85 22.18 23.34 
48.78 40.17 44.72 47.92 
27.11 = 26.24 29.82 
23.28 = 20.99 20.45 
50.39 - 47.23 50.27 
PUTT AO) — 28.61 36.87 
24.80 — 22.07 23.96 
52.50 ~ 51.28 60.83 
11.20 6.06 9.94 7.70 


Sources: See Table 3. 


$35.45 an acre at Swift Current to $46.95 an acre in 
the Peace River area. It also shows that the same stubble 
wheat costs in these areas ranged from $37.40 to $53.68 
an acre. The higher costs in the Peace River country 
can be attributed to more crop service inputs and 
machinery expenditures resulting from extra tillage 
operations and smaller machines. Stubble-cropped wheat 
costs are higher than fallow wheat costs mainly because 
of increased fertilizer use and additional machinery 
expenditures. (The above costs exclude charges for the 
operator’s labor, land investment and management 
costs.) 
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Fallow and Stubble Oats 


Combined crop and machinery expenses for oats grown 
on both fallow and stubble are shown by area in Table 
4. Expenditures for these items were lowest in the 
Swift Current area at about $31.00 an acre for fallow 
oats and $35.00 for stubble oats.* All of the other 
areas had higher costs, mainly because of higher seeding 


3The itemized expenditures as shown for wheat in Table 3 are 


available from the author for oats, barley, flaxseed, rapeseed 
and summer fallow. 
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TABLE 5. ANNUAL BUILDING CHARGES, OVERHEAD AND LAND TAXES BY AREA, WESTERN CANADA, 


1979 
Buildings Over- Land 
Area Repairs Depreciation Interest head Taxes Total 
dollars per cultivated acre 

Peace River .60 .65 .70 2.88 Bie 5.57 
Melfort-Vegreville .60 .65 .70 4.14 2112 Sei 
Unity-Wilkie .62 .67 74 3.05 1.59 6.67 
Swift Current 42 .67 14 3.22 1.70 6.75 
Estevan-Melita .60 .67 74 3.51 1.70 If P23 
Red River .60 73 .80 3.45 3.18 8.76 


Sources: See Table 3. 


and fertilization rates and the increased outlay for 
machinery inputs. 


Fallow and Stubble Barley 


Combined expenses for fallow barley were approx- 
imately $34.00 an acre at Swift Current, $48.00 in the 
Peace River area and $37.00 to $41.00 in the other 
areas (Table 4). Outlay for stubble-grown barley ranged 
from approximately $37.00 an acre in the Swift Current 
area to $52.00 at Peace River.? 


Fallow and Stubble Flax 


Table 4 indicates that combined crop and machinery 
expenses were about $10.00 an acre more for stubble 
flax than fallow in the Melfort-Vegreville and Red 
River areas and about $5.00 to $7.00 more in the 
other areas.* The differences are due mainly to higher 
fertilizer costs and some increased outlay for machinery. 


Fallow and Stubble Rapeseed 


Combined machinery and crop service expenses for 
rapeseed on fallow were approximately $50.00 an acre 
in the Unity-Wilkie and Red River areas and $46.00 to 
$48.00 in the other areas (Table 4). Stubble rapeseed 
costs ranged from about $51.00 an acre at Estevan- 
Melita to nearly $61.00 in the Red River Valley.* 
Stubble rapeseed costs are higher than fallow for the 
reasons stated for the other crops. Very little, if any, 
rapeseed is grown at Swift Current. This crop is there- 
fore excluded from this area. 


Summer Fallow 
Summer fallowing is a common practice on most prairie 
farms in which part of the land is left idle each year. 


Several tillage operations are performed on this land 
during the growing season to control weeds, and the 
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practice conserves some moisture for succeeding crops. 
Since no crop is produced during the fallow year the 
cost of this operation must be borne by the crops 
which follow. 


Machinery expenses for preparing summer fallow are 
listed by area in Table 4. Expenditures for this operation 
range from $6.06 an acre at Swift Current to $11.20 
in the Unity-Wilkie area.* The low at Swift Current 
resulted from the use of larger machines and from 
fewer tillage operations for weed control, thus reducing 
wind erosion on the lighter soils prevalent in this area. 


Buildings, Farm Overhead and Land Taxes 


Annual building charges include repairs, depreciation 
and interest on investment. As indicated in Table 5, 
these costs range from $1.83 an acre at Swift Current 
to $2.13 in the Red River Valley. Farm overhead in- 
cludes expenditures for small hardware and tools and 
the farm share of electricity, telephone and family car. 


Land taxes ranged from $.74 an acre in the Peace River 
area to $3.18 in the Red River Valley, the difference 
being mainly due to land assessment values and services 
provided within the area. 


CROP ROTATION EXPENDITURES 
AND VALUES 


Data in Table 6 show crop rotation expenditures and 
annual net values by area. Expenses and income for 
crop rotations in 1979 have been calculated from 
the preceding tables. Also listed are the average receipts 
and annual net values using 10-year (1969-78) average 
yields with 1979 prices, as well as the average price 
during this period. Average annual net values for these 
years are the average receipts minus the 1979 rotation 


4 See footnote 3. 


TABLE 6. CROP ROTATION EXPENDITURES AND VALUE OF CROP PRODUCTION BY AREA, WESTERN 
CANADA, 1979 AND 1969-78 


1979 
Area and Rotation 
Crop Rotation4 Expenses 1979 
Peace River 
Fallow — W 35.21 55.10 
Fallow — W-B 42.65 59.26 
Fallow — W-O 41.54 56.82 
Fallow — F-W 41.09 55.79 
Fallow —R 33.46 61.87 
Fallow — R-B 41.48 63.78 
Melfort-Vegreville 
Fallow — W Sono 61.38 
Fallow — W-B 43.16 67.64 
Fallow — W-O 42.22 60.70 
Fallow — F-W 42.92 74.69 
Fallow —R 37.84 78.93 
Fallow — R-B 44.94 79.34 
Unity-Wilkie 
Fallow — W 32.86 60.74 
Fallow — W-B 39.63 65.63 
Fallow — W-O 38.11 58.92 
Fallow — F-W 39.50 68.08 
Fallow —R 37.46 66.59 
Fallow — R-B 42.70 69.53 
Swift Current 
Fallow — W 27250 48.59 
Fallow — W-B 32.88 51.69 
Fallow — W-O 32.20 47.10 
Fallow — F 27.64 SATS 
Fallow — F-B 32:97 44.45 
Estevan-Melita 
Fallow — W 32.52 54.44 
Fallow — W-B 38.25 64.30 
Fallow — W-O 37.42 57.06 
Fallow — F-W 38.34 64.05 
Fallow — R 35.81 73.06 
Fallow — R-B 40.44 76.71 
Red River 
Fallow — W 31.99 5714 
Fallow — W-B 40.47 72.09 
Fallow — W-W-B-O 47.52 78.09 
Fallow — F-W 41.55 67.47 
Fallow —R 37.74 87.83 
Fallow — R-W-B-O 49.84 90.38 


aW = wheat, B =barley, O =oats, F =flax and R = rapeseed. 
bAnnual return to land, labor and management. 


Sources: Calculated from Tables 2 to 5. 
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Rotation Receipts 


10-Year Yields 


1979 
Prices 


51.28 
56.50 
51.01 
53.76 
57.44 
60.62 


56.68 
61.85 
B18 52, 
66.09 
71.53 
TAIBPAS: 


53.10 
56.95 
S72 
52.56 
67.48 
65.54 


41.16 
43.54 
40.12 
36.56 
40.47 


51.87 
59719 
52.09 
59.43 
72.46 
W202 


56.64 
63.75 
68.92 
62.49 
77.26 
78.77 


10-Year 
Prices 


dollars an acre 


33.12 
36.37 
34.08 
38.08 
36.92 
38.90 


36.99 
42.69 
37.51 
47.47 
46.10 
48.77 


34.62 
39.21 
34.85 
43.81 
43.48 
45.12 


26.82 
Peay 
27.01 
27290 
30.64 


33.96 
41.13 
35.68 
42.52 
46.78 
49.67 


34.50 
44.55 
47.65 
44.36 
49.94 
53.83 


1979 


19.89 
16.61 
15.28 
14.70 
28.41 
22.30 


26.20 
24.48 
18.48 
31.77 
41.09 
34.40 


27.88 
26.00 
20.81 
28.58 
29.13 
26.83 


21209 
18.81 
14.90 
10.09 
11.48 


21292 
26.05 
19.64 
25.71 
37.25 
36.27 


Plea es Pa 
31.62 
30.57 
25:92 
50.09 
40.54 


Annual Net Value? 


10-Year Yields 


1979 
Prices 


10-Year 
Prices 
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expenses. Relative annual net values of rotation can 
then be compared for these three situations. In each 
case the 1979 crop rotation expenditures are used with 
a different set of the following yields and prices: 


1. 1979 yields and prices, 
2. 10-year average yields and 1979 prices and 
3. 10-year average yields with 10-year prices. 


These comparisons are only meant to show the relative 
extent on sensitivity in net rotation values with different 
yields and prices. 


The following method was used to calculate rotation 
expenses in 1979. For each area it was assumed that a 
farm operator had a two-year rotation of fallow-wheat. 
Taking Peace River as an example, Table 4 shows the 
expenditures for summer fallow at $9.63 an acre. Data 
in Table 3 indicate that the combined crop service and 
machinery costs of producing the fallow-wheat crop 
were $49.65 an acre. Since this is a two-year rotation, 
two years of building charges, farm overhead, and land 
taxes amounted to $11.14 (Table 5). The total expense, 
therefore, for this fallow-wheat rotation was $70.42 an 
acre or an average annual outlay of $35.21 an acre. 


Table 2 data for the Peace River area show that the 
1979 fallow-wheat crop receipts were $110.19 or 
$55.10 an acre a year for this two-year rotation. The 
average annual net value was therefore $19.89 ($55.10 - 
$35.21) an acre. This is the return to land investment, 
labor and management since these items have been 
excluded from the rotation expenditures. Using this 
procedure, the per acre return for each crop rotation 
can be calculated and comparisons made both within 
and between areas. 


The lowest annual net rotation values resulted when 
using 10-year average yields and prices; the next lowest 
returns were obtained with 10-year average yields and 
1979 prices; and the highest values occurred with 1979 
prices and yields. This is true for most rotations in all 
areas, mainly because of higher prices in 1979 and 
slightly higher yields for most crops in many areas. For 
example, the 1979 per tonne price for wheat was ap- 
proximately 1.5 times greater than the previous 10-year 
average. The price for oats was 1.4 times greater, barley 
1.3, flaxseed 1.3 and rapeseed 1.6. 


For cereal grains the 1979 relative annual net values of 
the various rotations, in most cases, were consistent with 
the values obtained when using 10-year yields with 1979 
prices. For instance, in the Unity-Wilkie area the 1979 
annual net values of a fallow-wheat rotation, a fallow- 
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wheat-barley and a fallow-wheat-oat rotation were 
$27.88, $26.00 and $20.81 an acre. With 10-year 
yields and 1979 prices the rotation values were $20.24, 
$17.32 and $16.61 an acre. In both cases the value of 
the fallow-wheat rotation was higher than the others, 
followed by fallow-wheat-barley and the fallow-wheat- 
oat combination. This relation was fairly consistent with 
these rotations in all areas. A similar pattern emerges 
with the oilseed crops, in most areas, the highest returns 
being obtained from a two-year fallow-rapeseed rotation, 
followed by fallow-rapeseed-barley and the fallow-flax- 
wheat rotation. 


Rotations that included oilseed crops yielded higher 
returns than cereal grain rotations. For example, for the 
Melfort-Vegreville area in 1979 the annual net value for 
a two-year fallow-rapeseed rotation was $41.09 an acre 
compared with $26.20 for fallow-wheat. A three-year 
rotation of fallow-rapeseed-barley had net returns of 
$34.00 an acre compared with $24.48 for fallow-wheat- 
barley. 


It is therefore important to include oilseed crops in 
rotation plans and to consider the relative rather than 
the absolute prices of the various grains and oilseeds. 


Although oilseed rotations yield higher annual net 
values, oilseed crops, particularly rapeseed, should not 
be included in a rotation more than once in perhaps 
four to five years because of its susceptibility to many 
plant diseases and some insect pests. The data suggest 
that an oilseed crop in some combination with cereal 
grains would be the best rotation. 


When computing individual crop values in a rotation, 
adjustments to yield and price levels can be made from 
those used in this analysis. Different rotations might 
also be used to meet a particular farm situation and a 
new net value computed to compare the relative returns. 


Since land investment costs and charges for labor and 
management have been excluded from the rotation 
expenses, all of the net annual values presented for the 
various rotations represent a return to these items. 


SUMMARY 


Following are some of the salient findings of the eco- 
nomic analysis of these crop rotations. 


Although crop yields for wheat were considerably lower 
than those for barley in 1979, higher wheat prices more 
than offset its lower yield and produced better total 
returns. The value of production for rapeseed was higher 
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than for cereal grains because of better prices. Because 
of flaxseed’s low yields, the production value for flax 
showed no particular advantage and in some areas had 
lower returns than the cereal grains. 


The best annual net values for cereal grains came from a 
two-year fallow-wheat rotation followed by fallow- 
wheat-barley and fallow-wheat-oats. With oilseeds the 
highest values were obtained from a two-year rotation 
of fallow-rapeseed followed by fallow-rapeseed-barley 
and fallow-flax-wheat. 


Rotations that included oilseed crops yielded higher 
returns than cereal grain rotations. For example, in 1979 
for the Melfort-Vegreville area, the annual net value for 
a fallow-rapeseed rotation was $41.09 an acre compared 
with $26.20 for fallow-wheat. A three-year rotation of 
fallow-rapeseed-barley had returns of $34.40 an acre 
compared with $24.48 for fallow-wheat-barley. 


Rotation plans should consider an oilseed crop in some 
combination with cereal grains and consideration should 
be given to the relative rather than the absolute prices 
of the various grains and oilseeds. High oilseed prices in 
relation to grains (as in 1979) tend to favor oilseed 
rotations; the opposite would likely be true when cereal 
grain prices are high. 


Yearly rotation values in 1979 ranged from $10.09 
an acre for the fallow-flax rotation in Swift Current to 
$50.09 for the fallow-rapeseed in the Red River Valley. 


Machinery expenses for preparing summer fallow ranged 
from $6.06 an acre at Swift Current to $11.20 in the 
Unity-Wilkie area. 


In 1979 the yearly net value of rotations in the Peace 
River area ranged from $14.70 an acre for a three-year 
rotation of fallow-flax-wheat to $28.41 for fallow- 
rapeseed. This large difference was mainly due to lower- 
than-average flax yields and higher-than-average rapeseed 
yields predicted for 1979, as well as the relatively higher 
rapeseed prices. 


With the Melfort-Vegreville area a two-year rotation of 
fallow-rapeseed was most profitable in 1979, showing an 
annual net value of $41.09 an acre. The next most 
profitable was a three-year rotation of fallow-rapeseed- 
barley at $34.40 an acre. 


At Unity-Wilkie a fallow-wheat-oat rotation in 1979 was 
least profitable at $20.81 an acre compared with 
$29.13 for fallow-rapeseed. Although expenses were 
nearly the same for these two rotations at $38.00 an 
acre, the much higher annual value for the rapeseed crop 
led to much greater returns. 


At Swift Current the highest annual value resulted from 
a fallow-wheat combination at $21.09 an acre in 1979, 
followed by fallow-wheat-barley at $18.81. In this area 
the rotations that included flaxseed are much less 
profitable at about $10-$11 an acre. 


The 1979 yearly net value of rotations in the Estevan- 
Melita area ranged from $19.64 an acre for a fallow- 
wheat-oat rotation to $37.25 for fallow-rapeseed. As in 
many of the other areas, oilseeds grown alone or in 
combination with cereals produce better annual returns 
than those that included only cereal grains. 


For cereal grains a three-year rotation of fallow-wheat- 
barley was the most profitable in 1979 at $31.62 an acre 
in the Red River Valley. A five-year combination of 
fallow-wheat-wheat-barley-oats produced the next best 
returns at $30.57 an acre, followed by the fallow-wheat 
rotation at $25.12 an acre. For oilseeds a two-year 
fallow-rapeseed rotation was the most profitable at 
$50.09 an acre, followed by a five-year fallow-rapeseed- 
wheat-barley-oats rotation at $40.54 an acre and a three- 
year fallow-flax-wheat rotation at $25.92 an acre. 


For oilseed crops a two-year fallow-rapeseed combina- 
tion was better than the three-year rotation of oilseeds 
with cereal grains. With cereal grains a two-year fallow- 
wheat or a three-year fallow-wheat-barley rotation 
proved to yield the best returns in 1979. In all areas, 
oilseed rotations were more profitable than a cereal 
grain combination. The average annual expenditures 
were always higher for three-year or longer rotations 
mainly because of extra crop service and machinery 
expenses for producing the additional crops. 
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NOTES 


CHANGES AT AGRICULTURE CANADA 


On November 19, 1979, two new branches were esta- 
blished at Agriculture Canada — a Marketing Branch and 
a Food Production and Inspection Branch. 


The new Marketing Branch is the primary focus for the 
marketing functions within Agriculture Canada. In 
conjunction with the Department of Industry, Trade 
and Commerce, it identifies market opportunities, does 
market research, develops marketing information, and 
provides advice and assistance to industry. 


The Food Production and Inspection Branch is re- 
sponsible for all of the department’s production and 
regulatory activities, including inspection and grading 
services. Those activities were previously divided be- 
tween the Food Production and Marketing Branch and 
the Health of Animals Branch, both of which ceased 
to exist on November 19. 


Amalgamation of inspection services will mean better 
program coordination, improved client service, and 
certain cost savings. 


The establishment of the new Marketing Branch 
emphasizes the importance of seeking out and 
developing new and expanded markets for Canadian 
products. 


The more favorable tariffs that have been negotiated 
through the Multilateral Trade Negotiations, the lower 
value of the Canadian dollar, the energy situation, and 
Canada’s production capacity have combined to pro- 
vide excellent opportunities in the international market- 
place. 


Agriculture Canada will continue to make changes as 
circumstances dictate. For example, the department is 
now studying ways to bring its activities closer to its 
clientele — farmers, agribusiness, the food trade and 
consumers. 


IN REPLY 


We appreciate your letters and comments on articles in 
Canadian Farm Economics. Let us know if you think 
a subject deserves an article and we shall try to 
accommodate you. 


When forwarding your “In Reply” or letter indicate if 
we may publish your comments in a subsequent issue. 


Mr. Ryoji Ishizeki, an economist with the National 
Research Institute of Agricultural Economics, Ministry 
of Agriculture, 2-2, Nishigahara, Kita-ku, Tokyo, Japan, 
114, wrote that Veronica McCormick’s article, ‘““The 
Cheese Industry in Canada” in our August issue helped 
him greatly in understanding Canada’s cheese industry. 
“The recent surplus problem of the dairy industry in 
Japan is very similar to that in Canada.” 


Michael M. Fields, a civil technician, P.O. Box 424, 
Forestburg, Alberta, liked the R.P. Zentner et al. article, 
“An Economic Assessment of Dryland Cropping 
Programs in the Prairie Provinces: Expected Net Incomes 
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and Resource Requirements,” in our August issue. He 
noted that it relates to his geographical area and to the 
problems that concern the people with whom he comes 
in contact. Mr. Fields added that the entire issue was 
educational and provided good reading material. 


B.R. Lewis, a farmer, P.O. Box 460, Birch Hills, Sask., 
did not find the Zentner et al. article useful. ““There are 
too many generalizations. Virtually every farmer in 
Western Canada could state the same conclusions. What 
the farmers need are specific examples from actual farm 
cases. We need the relative amounts of the actual 
differences in net profit based on actual cases.” Mr. 
Lewis would like to see more articles showing the 
current and likely status of farm profitability for 1979 
and 1980. 


R.J. O’Regan, an economist with the B.C. government, 
Box 6348, Station “‘C’’, Victoria, B.C., V8P 5M3, was 
impressed with the methodology and content of the 
Zentner et al. article. He found the entire August issue 
very useful. 
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PUBLICATIONS 


The following seven publications are available free from 
the Publications Manager, Policy, Planning and Eco- 
nomics Branch, Agriculture Canada, Room E-152B, Sir 
John Carling Building, Ottawa, Ont., K1A 0C5. 


Food Market Commentary. December 1979. 44 p. Cat. 
No. A80-751/Vol. 1, No. 2. 


Market Commentary — Animals and Animal Products. 
G.E. Pugh et al. December 1979. 96 p. 


Market Commentary — Farm Inputs. I.F. Furniss ef al. 
December 1979. 79 p. 


Market Commentary — Grains and Oilseeds. C.V. Fulton 
et al. December 1979. 62 p. 


Market Commentary — Horticulture and Special Crops. 
R.W. Anderson et al. December 1979. 94 p. 


Market Commentary — Proceedings of the Canadian 
Agricultural Outlook Conference. December 1979. 


Marketing Board Statistics — Canada 1977-78. J.M. 
Sullivan. 1979. Bilingual. 21 p. 


The following three publications are available free from 
Alberta Agriculture, 9718-107 Street, Edmonton, Alta., 
TSK 2C8. 


Agriculture Statistics Yearbook, 1978. 1979. 84 p. 


A Consensus of Costs and Returns — Continuous Crop- 
ping Rapeseed and Barley — on a 600-Acre Farm in the 
Innisfall District. Garry Bradshaw and Dave Hoar. 
September 1979. 16 p. 


A Consensus of Costs and Returns — Rapeseed, Barley, 
Summer Fallow — on a 480-Acre Farm in the Athabasca- 
Boyle-Grassland District. Robert Winchell and Dale 
Greig. September 1979. 19 p. 


a2 


The following two publications are available free from 
the B.C. Ministry of Agriculture, Publications Office, 
Parliament Buildings, Victoria, B.C., V8W 2Z7. 


Farm Business Partnerships in British Columbia, 
A. Layman’s Guide. September 1978. 50 p. 


Farm Machinery — Financial Management; Vol. 4 — 
Machinery Purchase and Financing. W.W. Stakes and 
B.A. Hackett. 1979. 6 p. 


Agricultural Marketing Boards: Prices, Profits and Pat- 
terns. Sidney Hoos (Ed.). 1979. 367 p. Ballinger Publi- 
shing Company, Cambridge, Massachusetts. Available for 
U.S. $20.00 through your bookstore. 


Agricultural Marketing Handbook. S.H. Lane. Second 
Edition, November 1979. Extension Publication 
AEEE/79/10, School of Agricultural Economics and 
Extension Education, University of Guelph. Available 
for $3.95 plus postage from the Campus Cooperative 
Bookstore, University of Guelph, Guelph, Ont., 
NIH 6N5. 


Economic Review 1979. October 1979. 47 p. Available 
free from the Saskatchewan Bureau of Statistics, 3475 
Albert Street, Regina, Sask. 


Economics Information — An Overview of Land Use in 
Central Canada. Tonu P. Tosine. August 1979. 53 p. 
Available free from the Ontario Ministry of Agriculture 
and Food, Queen’s Park, Toronto, Ontario, M7A 1B7. 


Energy Futures for Canadians (Summary). 1978. 63 p. 
Available free from Energy, Mines and Resources 
Canada, 580 Booth Street, Ottawa, Ont., KIA OE4. 


Review of the Agricultural Situation in Europe at the 
End of 1978. Volume 1, General Review, Grain, Live- 
stock and Meat. 1979. 201 p. Volume 2, Dairy Products 
and Eggs. 1979. 138 p. Economic Commission for 
Europe, United Nations, New York. Two volumes 
available for U.S. $20.00 through your bookstore or 
from the United Nations, Sales Section, New York or 
Geneva. 
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IN REPLY TO AUTHORS AND EDITORS REGARDING DECEMBER 1979 
CANADIAN FARM ECONOMICS 


I have read one or more of the following articles: 


(1) Prospects for Expanding Canada’s Agricultural Exports to East Asia 
(2) An Economic Assessment of Dryland Cropping Programs in the Prairie Provinces: Income Variability 
(3) Crop Rotation Economics in Western Canada Using Farm Budgeting Criteria 


— 
. 


My comments are on article number (1) (2) (3). 

2. Ona scale of one to ten how useful was this article to you? 

not useful very useful 
1 2 | 4 > 6 7 8 9 10 


3. Why? 


4. How useful was the whole issue to you? 


5. Do you have any suggestions or questions on the contents of this issue? 


My comments may (_) may not(_ ) be used ina future issue of this publication. (A copy of yourcomments willbe forwarded 
to the author.) 


NAME (Mr., Ms., or Dr.) Occupation 
(Please Print) 


ADDRESS 


Please return the above to: 


E.A. Love, Managing Editor, Canadian Farm Economics 
Information Services 

Agriculture Canada, Sir John Carling Building 
OTTAWA, Ontario 

Canada 
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CONVERSION FACTORS 


Approximate 


conversion 


Metric units factors 


LINEAR 


millimetre (mm) 
centimetre (cm) 
metre (m) 
kilometre (km) 


x 0.04 
x 0.39 
x 3.28 
x 0.62 


AREA 


square centimetre (cm?) 
square metre (m2) 
square kilometre (km72) 
hectare (ha) 


VOLUME 


cubic centimetre (cm?) 
cubic metre (m°) 


CAPACITY 
litre (L) 
hectolitre (hL) 


WEIGHT 


gram (g) 
kilogram (kg) 
tonne (t) 


AGRICULTURAL 


Results in: 


inch 
inch 
feet 
mile 


square inch 
square yard 
square mile 
acres 


cubic inch 
cubic feet 
cubic yard 


cubic feet 
gallons 
bushels 


oz avdp 
lb avdp 
short ton 


x 0.089 

x¥ 0.357 

xO. 7 | 
(mL/ha) x 0.014 
OS 
x 0.89 
x 0.014 
x 0.405 


gallons per acre 
quarts per acre 
pints per acre 
fl. oz per acre 
tons per acre 

lb per acre 

Oz avdp per acre 
plants per acre 


litres per hectare (L/ha) 


millilitres per hectare 
tonnes per hectare (t/ha) 
kilograms per hectare (kg/ha) 
grams per hectare (g/ha) 
plants per hectare (plants/ha) 
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